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1.0 EXECUTIVE SUMMARY

The Hedlth Effects Divison (HED) has conducted a human health risk assessment for the active
ingredient Triallate [S-2,3,3-trichlorodlyl diisopropylthiocarbamate] for the purpose of making a
reregidration igibility decison.

Tridlate is a pre-emergent selective herbicide regiondly registered for use on barley, lentils,
pess (dried and succulent), triticale, and wheet. Tridlate is sold in the United States by itsbasic
producer, Monsanto Company, under the trade names Far-Go®, Buckle®, and
Avadex BW ®. The 10% granular (G) and 4 Ib/gd emulsfiable concentrate (EC) for Far-Go® and
Buckle® are the only tridlate formulations registered for food/feed uses. Depending on the crop, these
formulations may be applied at gpplication rates of 1.0-1.5 Ib a/A as preplant and postplant ol
incorporated using ground or aerid equipment. Application istypicdly made either in thefal or in the
spring before targeted weed species germinate. Regiond registrations and tolerances (labels restrict the
use to the following states: CO, ID, KS, MN, MT, NE, NV, ND, OR, SD, UT, WA, and WY) are
currently established under 40 CFR §180.314 (a) for resdues of parent tridlate in or on the following
commodities: barley grain and straw, 0.05 ppm (N); canary grass (annual) seed and straw, 0.05 ppm;
lentils and lentil forage and hay, 0.05 ppm (N); peas and pea forage and hay, 0.05 ppm (N); whesat
grain and straw, 0.05 ppm (N). No tolerances have been established for processed food/feed or
anima commodities. At the request of the Specid Review and Reregidration Divison (SRRD), resdue
datafor sugar beets are discussed in this chapter athough sugar beets are not registered for use in the
US. A tolerance petition for sugar beetsis currently pending.

HED evduated the toxicology, residue chemistry, and occupationa exposure databases for
tridlate and determined that the data are adequate to support areregistration digibility decison. Acute
and chronic dietary risk assessments were conducted as was a quantitative assessment of the potential
exposure to tridlate through drinking water. Sincetridlaeisnot used in aresdentid setting, an
assessment of residential exposure was not conducted. As aresult, the quantitative assessment of
aggregate risk includes only dietary (food +water) exposure. HED aso considered derma and
inhalation exposure to occupationa handlers as well as to workers reentering trested fields.

Tridlate isaherbicide in the class of thiocarbamates, which includes pebulate, molinate, EPTC,
butylate, vernolate, and cycloate. Aswith other chemicasin this class, neurotoxicity isthe mgor toxic
effect of tridlate; however, other toxic effects were dso observed in the toxicology studies.

The tridlate toxicity data base is considered complete to assess the potentia hazard to humans,
incdluding specid sengtivity of infants and children.



Tridlate has alow order of acute toxicity viaord, derma, or inhaation routes (Toxicity
Category 11 or 1V), produces dight irritation to the eyes and skin (Toxicity Category 111 or 1V) and
was shown to be a skin sengtizer in one assay and a non-sengitizer in another assay.

In subchronic studies in rats, the mgor toxicity gppeared to be renal. 1n the 90-day subchronic
feeding sudy in the rat, histopathology of the kidney (tubular epithelia regeneration and nephropathy)
was observed in maes at the 25 mg/kg/day dose level as well as decreased body weight in both sexes
and dight anemiain femaes (decreased red blood cdlls, hematocrit and hemoglobin). Significant
increases in the incidence of basophilic tubules of the rend cortex, dpha 2F-globulin indusonsin the
proxima convoluted rend tubules were seen following subchronic ord and 21-day derma exposures.
Rena granular casts and incidence of hyaline droplet accumulation were aso observed in the 90-day
rat subchronic toxicity study. Additiond toxicities observed following derma exposures were increased
relative kidney and liver weights and decreased body weight gain. 1n a7 week inhaétion toxicity study,
histologicd changesin the kidney (nephropathy and tubular epithelia regeneration) occurred at
concentrations of 0.01 mg/L (2.62 mg/kg/day).

Following chronic exposure, systemic toxicity in dogs was limited to an increase in liver weight
in both sexes, increases in serum adkaline phosphatase in both sexes and increases in hemosderin in the
spleen at dose levels of 4.25 and 15 mg/kg/day. Inmice, toxicities observed at the LOAEL of 60 ppm
(9 mg/kg/day) included increased absolute liver weight, increased incidence of dtered foci of the liver
and hematopoiesisin the spleen. In rats, systemic toxicity manifested as decreased survivad in both
sexes, deceased body weight and increased adrend weight in males at gpproximatey12.5 mg/kg/day.
In high-dose maes (12.5 mg/kg/day) from the chronic toxicity/carcinogenicity study, the only trestment-
related finding at interim sacrifice was linear papillary minerdization in 1/10 rats ( uncommon finding in
rats at one year and typical of apha 2F-globulin-induced rena pathology). The only trestment-related
effect noted in mae Syrian hamsters was decreased serum triglycerides at the mid- and high-dose levels
of 300 ppm (LOAEL) and 2000 ppm.

There was no increased susceptibility to the offspring of ratsfollowing in utero exposure in the
prenata developmenta toxicity study in rats, the two-generation reproduction study in rats, or the
developmental neurotoxicity study in rats. However, there is evidence of increased susceptibility in the
prenata developmentd toxicity study in rabbits. Maternd toxicity manifested as increased incidence of
clinical sgns and decreased body weight gain during the dosing period at 45 mg/kg/day (LOAEL); the
NOAEL was 15 mg/kg/day. The LOAEL for developmenta toxicity was 15 mg/kg/day based on
decreased fetd body weight and increased incidence of maldigned sternebrae; the NOAEL was 5

mg/kg/day.

Tridlate is neurotoxic in rats based on the acute neurotoxicity study, the subchronic
neurotoxicity study, the rat multi-generation reproduction study and the developmenta neurotoxicity
study. Neurotoxic signs observed in these sudiesincluded gait abnormadlities, increased dertness,
waddling, rocking, lurching, circling movements, retropulsion, head shaking/bobbing and dterationsin
functiona observation battery (FOB) and motor activity. In addition, tridlate exposure resulted in



neuropathological lesionsin both central and peripherd nervefibers. However, tridlate did not induce
delayed neurctoxicity in hens.

Tridlate induced genotoxic responses in severd mutagenicity assays and is consdered a
mutagen. Pogtive responses occurred in the gene mutation assay in Salmonella typhimurium, in the
mouse lymphoma forward mutation assay in L5178Y cdlls and in the Sster chromatid exchange assay.

Tridlateis dassfied asa Group C chemicd (possible human carcinogen) based on
hepatocdlular carcinomasin mae mice, with a postive trend and borderline sgnificance in femae mice
and increased incidence of rend tubular cell adenomasinrats. A linear low-dose gpproach (Q,*) is
used for human risk characterization. The unit risk, Q,* based on the hepatocelular carcinomasin mae
mice, is 7.17 x 102 (mg/kg/day)* in human equivaents [converted from animals to humans by use of
the (mg/kg/day)** cross species scaling factor ].

A FQPA Safety Factor isrequired for triallate because quantitatively, there was evidence of
increased susceptibility in the prenatd developmentd toxicity study in rabbits: developmentd effects
(decreased fetd body weight and increased incidence of maligned sternebrae) were observed in the
absence of maternd toxicity. However, the FQPA safety factor was reduced to 3x because: (i) the
toxicology data baseis complete; (ii) increased sengtivity was only observed in one species (rabbit);
(i) there is no quantitative or qualitative indication of increased susceptibility in the prenata
developmentd toxicity study in rats, the two-generation reproduction study in rats, or the
developmentd neurotoxicity study in rats; (iv) there was no evidence of abnormdities to the fetd
nervous system in the developmenta neurotoxicity study in rats, and (v) adequate data are available or
consarvative modeling assumptions are used to assess dietary food and drinking water exposure; there
are currently no registered resdentia usesfor tridlate.

An acute reference dose (RfD) of 0.05 mg/kg/day was determined for the subpopulation group,
femdes 13-50 years, based on the NOAEL of 5 mg/kg/day in the developmenta toxicity study in rats
and an uncertainty factor of 100 (10x for inter-species extragpolation and 10x for intra-species
variaion). The skeletd variation (maaigned sternebrae) observed in the fetuses is presumed to occur
after asingle exposure (dose) and therefore, this endpoint is gppropriate for thisrisk assessment. The
3x FQPA Safety Factor is applied only to the population subgroup, femaes 13-50, for the
determination of acute dietary risk because the effects occur during in utero exposure. Therefore, the
acute population adjusted dose (PAD) is0.017 mg/kg/day for the subpopulation group females
13-50 only and includes the additional 3x FQPA safety factor.

An acute reference dose (RfD) of 0.60 mg/kg/day was determined for the generd population
(including adult mdes, infants and children), based on the NOAEL of 60 mg/kg/day in the acute
neurotoxicity study and an uncertainty factor of 100 (10x for inter-species extrapolation and 10x for
intracgpecies variation). The endpoint, atered motor activity, was observed in both sexes 7 hours after
treatment and is appropriate for this exposure/population subgroup. A FQPA safety factor was not
goplied for acute dietary risk assessment in the generd population because the endpoint of concern



(altered motor activity) was not observed during in utero exposure. Therefore, the acute PAD and
the acute RfD for the general population are the same.

A chronic RfD of 0.025 mg/kg/day was determined on the basis of the two-year chronic
toxicity/carcinogenicity study in rats and an uncertainty factor of 100 (10x for inter-species
extrgpolation and 10x for intra-gpecies variaion). The NOAEL in this study was 2.5 mg/kg/day and
the LOAEL was 12.5 mg/kg/day based on decreased surviva in males and females, decreased body
weights in maes and increased adrena weightsin males. The FQPA safety factor was not gpplied for
chronic dietary risk assessment because the NOAEL used in deriving the chronic dietary RfD is based
on systemic toxicities which are unrelated to the increased susceptibility observed following in utero
exposure and there is no evidence of increased susceptibility following long-term exposure (eg., in the
two-generation reproduction study). Therefore, the chronic PAD and the chronic RfD arethe
same.

For short- and intermediate-term dermal and inhalation exposure risk assessments, the
developmenta NOAEL of 5 mg/kg/day was sdected. The dermal toxicity study was considered not
appropriate for dermal risk assessments due to the lack of comparable toxicity viathe ord and derma
route in the same species (rats) as well as the concern for the developmenta effects seen and the
occupationd exposure for female workers. The inhaation toxicity study was not used since the study
had a number of technica deficiencies. A Margin of Exposure of 100 is adequate for occupationa
exposure risk assessment. The FQPA safety factor is not applicable since tridlate does not have
registered residentia uses at the present time.

Potentia exposure to trialate occurs through food and water. The residue chemistry data are
adequate to support reregistration. The HED Metabolism Assessment Review Committee (L. Cheng
memo of 6/22/98) has determined that only tridlate and its metabolite TCPSA (2,3,3-Trichloroprop-2-
enesulfonic acid) should be regulated and assessed for dietary exposure in plant commodities. The
HED Metabolism Committee concluded to regulate on the TCPSA metabolite becauseit is present at
more than 10% of the TRR in the plant metabolism studies, and in the absence of toxicologica data for
this metabalite, the same toxicity as the parent compound was assumed.

In addition, the HED Metabolism Assessment Review Committee (L. Cheng memo of
6/22/98) has concluded that mest, egg and milk tolerances are not required, pending results of the
rotational crop studies and reassessment of animal feed tolerances. No tolerances have been
established for processed food/feed or anima commodities. No Codex MRLSs have been established
for resdues of tridlate. Adegquate methods are available for the enforcement of tridlate and TCPSA
tolerances in/on plant commodities.

Dietary risk assessments reflected highly refined exposure assessments; anticipated resdues
and percent-crop-treated figures were incorporated. Refinements were conducted in anticipation of a
cumulative risk assessment being conducted in the future (possibly on the thiocarbametes as a class).
Refinements dso permit a more redistic comparison of Drinking Water Levels of Comparison



(DWLOC) with estimates of potentia drinking water concentrations provided by the Environmenta
Fate and Effects Divison (EFED). Two probabilistic/Monte Carlo type of acute dietary assessments
were conducted using an acute population adjusted dose (aPAD) of 0.017 mg/kg/day for females 13+
and an acute PAD of 0.60 mg/kg/day for infants, children, and the generd population; acute risks
estimated at the 99.9th per centile of exposureto all population subgroups were <2% of the
aPAD. Chronic (non-cancer) risks were caculated using a chronic PAD (cPAD) of 0.025 mg/kg/day
for the generd population, infants, and children; chronic dietary risks estimatesto all population
subgroups were <1% of the cPAD. Chronic (cancer) dietary analys's indicates that the cancer
dietary risk estimate of 7.1 x 1078 for the genera US population associated with the uses supported
through reregigtration and the proposed use on sugar beets of tridlate is below the Agency’s levd of
coneern.

Since the tridlate uses on spring and winter whest are expected to yield the highest source
loading of tridlate in surface and ground waters, these crop scenarios were used to predict tridlate
concentrations in ground and surface waters. Using Tier 11 surface water modds (PRZM-EXAMYS)
with the index reservoir (IR) and the percent crop correction factor (PCA), the Environmenta Fate and
Effects Divison (EFED) predicts that chronic estimated environmental concentrations (EECs) for
tridlate resdues (tridlate + TCPSA) are 0.57 ppb (assuming 2" soil incorporation) and 1.26 ppb
(assuming no incorporation) for spring triadlate gpplications.

PRZM/EXAMS isascreening mode that provides an upper-bound estimate of a pesticide's
concentration in a 1 ha pond resulting from surface water runoff from a 10 hafidd. PRZM/EXAMSis
used to provide refined estimates of pesticide concentrations in the pond. Application rates, sites, and
crop-specific scenarios can be modeled usng PRZM/EXAMS. PRZM/EXAMS dso usessNOAA
climatologica (rainfal) data for a 36-year period that alows for more redigtic runoff events.
PRZM/EXAMS can provide maximum and annua concentrations for each of the 36 years for which
thereisranfdl data

Non-targeted surface water monitoring data from the USGS National Water Qudity
Assessment (NAWQA) program indicate that chronic concentrations of tridlate in filtered surface
waters from high use tridlate areas are substantidly lower than PRZM-EXAMS predictions. The
maximum time-welghted annua mean concentration of tridlate (parent only) in surface water is 0.077
ppb. Surface water data from Canadian monitoring studies on unfiltered surface waters suggest smilar
trends. There are no surface water monitoring data for TCPSA to assess runoff potentid from actua
tridlate use.

Tier 1 modding (SCI-GROW) for ground water indicates that the maximum tridlate resdue
concentrations are not likely to exceed 0.21 ppb. Additionaly, there have been no detections of
tridlate in ground water monitoring studies including NAWQA and STORET. Tridlate aso was not
included in the EPA Pedticide in Ground Water Database (PGWDB). Environmentd fate data for
tridlate suggest that tridlate is not expected to move into groundwater because it has moderately high
sorption affinity to soil (low mohility) and low to moderate perastence. In contrast, TCPSA hasfate



properties of pesticides (low Koc and moderate persstence) found in groundwater. There are no
ground water monitoring data for TCPSA to assess |leaching potentia under actual use conditions.

The acute DWLOCs for the US population, children (1-6) and females (13+ years) are 20,990
ppb, 6,000 ppb and 500 ppb, respectively. The chronic (non-cancer) DWLOCs for the US
population, children (1-6) and females (13+ years) are 875 ppb, 250 ppb and 750 ppb, respectively.
The cancer DWLOC is 0.45 ppb. Estimated maximum concentrations of triallate + TCPSA in surface
water are 4.229 ppb (2" incorporation) and 9.452 ppb (no incorporation). The estimated average
concentration of tridlate (+ TCPSA) in surface water is 0.566 ppb (mean annua with 2" incorporation)
and 1.257 ppb (mean annua with no incorporation). Concentrations in ground water are not expected
to be higher than 0.21 ppb. Note: For the purposes of the screening-level assessment, the maximum
and average concentrations in ground water are not believed to vary sgnificantly. The maximum
estimated concentrations of trialate +TCPSA in surface and ground water are lessthan OPP's
DWLOCsfor tridlate +TCPSA in drinking water as a contribution to acute and chronic (non-cancer)
aggregate exposure. However, the 36 year annual mean estimated concentr ations exceed
OPP'sDWLOC for triallate +TCPSA in drinking water asa contribution to cancer aggregate
exposure.

The drinking water exposure assessment, based on monitoring and modeling data, indicate
that tridlate (parent only) concentrations are below the cancer DWLOC. However, with no
monitoring deta available for the metabolite, TCPSA, and the surface water EECs of cumulétive tridlate
residues exceeding the cancer DWLOC, HED cannot conclude with reasonable certainty that no harm
will result from chronic (cancer) aggregate exposure to trialate and TCPSA  residues.

Tridlate can be applied with a groundboom, tractor- drawn spreader, or enclosed fixed- wing -
arcraft, at arate of 1.00 qt to 1.5 quarts active ingredient (a.i.) per acrefor liquid and 1.25to 1.5
pounds a.i. per acre for granules. Aircraft gpplication is banned for BUCKLE®, due to presence of
%,%,%-trifluoro-2,6-dinitro-N,N-dipropyl-p-toludine which is the other active ingredient in BUCK EL®-
Aerid gpplication of granular formulationsis about 1 percent of tota use. There has been rdaively
few incidents of illness reported due to tridlate use. On theligt of the top 200 chemicas for which the
National Pesticide Telecommunications Network received calls from 1984-1991, triallate was not
reported to be involved in human incidents.

Based on the handlers activity use pattern the duration of exposureis only short-term (1-7
days) and intermediate-term (1 week to 6 months) for occupationa handlers. Thisis based on the fact
that there are different planting periods of the registered crops for tridlate. Based on the current use
pattern (Maximum application rate of 1.5 1b (ai.) /A per year) and handler activities, long-term
(chronic) derma exposure is not anticipated (nor expected); therefore, a dose and end point was not
identified by HIARC nor is along-term (chronic) exposure risk assessment required.

The Pesticide Handler Exposure Database (PHED) was used because there is no chemical
specific data, which reflects the actua use patterns for this herbicide. When usng PHED as atool for



estimating exposure, high confidence data have agrade qudity of A or B and aminimum of 15
replicates per body part. Low confidence data are based on D or E grade data and/or fewer than 15
replicates per body part. Mixing/loading and gpplying liquids for groundboom scenario(s) have high
quality grade data. Mixing/loading liquids in support of enclosed fixed wing-aircraft have high quality
grade data, and gpplying liquids for an enclosed fixed wing- aircraft scenario have medium quality
grade data. Mixing/loading granularsin support of an enclosed fixed wing-aircraft, and tractor drawn
broadcast spreader scenario(s) have low quality grade data for dermal data points but has high
quality data for inhalation data points. Applying granularsfor aerid and tractor drawn broadcast
spreader scenario(s) have low quality grade data.

Thereisminima potentia for trialate exposure viainhaation because of thelow acute toxicity
(LCs, > 5.3 mg/L, Toxicity Category V), low vapor pressure (16mPaat 25° C, for the technica
grade) and low unit exposure values of daily inhalation doses a the basdine. However, occupationd
inhaation daily dose vaues were till calculated and presented for thisrisk assessment. All calculated
inhalation M OEs (short-, and intermediate-term) ranged between 330 to 8,400 which are greater
than thetarget MOE of 100; which does not exceed HED' s level of concern.

For occupationa handlers, dermal MOE(s) above 100 do not exceed HED's level of concern.
All occupationa exposure risk estimates, for Far-Go® (Granular and Liquid) formulation for short- and
intermediate-term exposures for handlers, do not exceed HED's level of concern at basdline protection
and for encdlosed fixed wing-aircraft scenarios (calculated derma MOEs for mixer/loaders are > 6,800,
for applicators, and flaggers are > 5000), except for scenarios; 1a) [Mixing/loading liquids for ground
boom application (MOE=86)], and 1b) [Mixing/loading liquids for aerid gpplication (MOE=20)];
however with additional PPE (gloves) for these two scenarios, exposurerisk estimates, do not
exceed HED'slevel of concern (M OEs are above 2500).

Adgar egate Occupational Handler Exposur e Risks

For occupationa handlers, MOE(s) above 100 do not exceed HED's level of concern. All
occupational exposure aggregate (dermal+inhaation) risk estimates, for Far-Go® (Granular and Liquid)
formulation for short- and intermediate-term exposures, do not exceed HED's level of concern at
the basdline protection and enclosed fixed wing-air craft scenarios [arange finding risk estimate
was caculated, of the smallest aggregate daily dose (scenario 2a={dermd + inhdaion}= 1.574 X10?
mg/kg/day ); which caculated a MOE = 320], except for scenarios; 1a) and 1b); however with
additional PPE (gloves) to minimize dermal exposures for these two scenarios, exposur e risk
estimates, do not exceed HED'slevel of concern [arange finding risk estimate was dso cdculated,
of the smallest aggregate daily dose (scenario 1b ={dermd + inhdaion}=1.25 X102 mg/kg/day );
which caculated a MOE = 400].

An assessment was conducted for the carcinogenic risk estimates associated with Tridlate
following exposures to occupationa handlers (private and commercial; mixers, loaders and
applicators). The cancer risks, for the handler (dermd plusinhaation) exposures, are based on the



assumption that a private farmer applies Trialate products, 15 timesayear (Fall, Spring), and a
commercid applicator applies Tridlate productsto 10 farms, 30 times ayear (Fal, Spring). Cancer
risk estimates at baseline protection (i.e.,, long-deeve shirt, long pants, no gloves, shoes, and
socks) and enclosed fixed wing-aircraft scenarios do not exceed 4.0 x 10°, except for
(2a)[mixing/loading liquids] in support of groundboom, (1b) [mixing/loading liquidg, and (2a) [loading
granules] in support of aerid gpplication; however, with implementing risk mitigation [addtional
PPE; gloves] to minimize dermal exposures cancer risk estimates do not exceed 3.8 x 10°. With
theimplementation of engineering controls, cancer risks estimates do not exceed 7.78 x 10°.

Exposure assessment risk estimates were only conducted for enclosed fixed wing-aircraft, see
section 4.3.1, Handler Exposures and Assumptions for rationale. Therefore a restriction should
be put on thelabel, that only allow for enclosed fixed wing-aircraft applications.

No DFR (Didodgesble Foliar Residue) data or exposure monitoring data were submitted for
Tridlate. However, HED bdieves that the potential for post-application worker exposureis low,
provided the 12 hour redtricted entry interva isobserved. Thereislow potential for exposuredue
to the timing of applications. Tridlae is gpplied to the soil and/or soil incorporated pre-emergence for
whedt, barley, peas, and lentils. Thisiswell before the plants are mature, which likely mitigates the
potentia for post-gpplication exposure due to contact with treated foliage. Additiondly, most
agricultural operations for wheat, barley, peas, and lentils are mechanicaly harvested which minimizes
the potentid for contact. Significant exposureto Triallate during mechanical planting,
harvesting, or any other late season activities, isnot likely snce Tridlate is applied pre-emergent
(per Exposure Scientific Advisory Committee (SAC) policy #3). Also sgnificant exposure to Tridlate
during scouting, or while handling or coming in contact with treated soil is minimum (less than or equd
to the amount of exposure that occurs in the application of tridlate; which did not exceed HED's level
of concern), and would not exceed HED's leved of concern. Therefore, HED does not require that
any Post-application exposur e data be generated to support thereregistration of Triallate.

There are no residential uses nor_are there any occupational uses resulting in non-dietary
exposur e to infants and children, at thistime.




20 PHYSICAL/CHEMICAL PROPERTIES CHARACTERIZATION

2.1 Structural Formula

H,C._ _-CH
3 Y 3 cl
HaCYNT\)\(CI
CH, O Cl

Empiricd Formulax C,oH16Cl sNOS
Molecular Weight: 304.66

CAS Regigtry No.: 2303-17-5

PC Code: 078802

2.2 ldentification of Active Ingredients

Tridlate technicd is an amber to dark brown solid with ameting point of 29-30 EC,
gpecific gravity of 1.2600-1.2624 at 35 EC, octanol/water partition coefficient (log

K o) Of 4.54, and vapor pressure of 1.1 x 10* mm Hg a 25EC. Tridlaeisdightly
solublein water (4 ppm at 25 EC), and is soluble in methylene chloride, n-octanol, and
toluene at >200 g/100 mL.

3.0 HAZARD CHARACTERIZATION
31 Hazard Assessment

The tridlate toxicity data base is considered complete to assess the potentia hazard to humans,
induding specid sengtivity of infants and children.

Tridlate has alow order of acute toxicity viaora, dermal, or inhaation routes (Toxicity
Category 111 or V) and produced dight irritation to the eyes (Toxicity Category I11) and skin (Toxicity
Category 1V). Tridlate was not a skin sengitizer in the Buehler derma sengtization assay but was
shown to be a sengtizer in the guinea pig maximization sengtization assay.

In subchronic studies in rats, the mgor toxicity appeared to be renal. 1n the 90-day subchronic
feeding Sudy in the rat, histopathology of the kidney (tubular epithelia regeneration and nephropathy)
was observed in maes at the 25 mg/kg/day dose level as well as decreased body weight in both sexes
and dight anemiain femaes (decreased red blood cells, hematocrit and hemoglobin).  Following ord



exposures, immunohistochemica staining showed increased intengity of apha 2F-globulin Saining in
treated mde rats, dthough the total incidence of animaswith positive staining did not show a clear
increase. In the high dose maes from the subchronic study, the incidence and severity of chronic
progressive nephropathy was increased at 2000 ppm. Granular casts and incidence of hyaline droplet
accumulation were also observed.

Following derma exposures, sgnificant increases in the incidence of basophilic tubules of the
rend cortex and dphalF-globulin inclusonsin the proxima convoluted rend tubules were seen. Also
observed were relative liver and kidney weight and decreased body weight gain. 1n a7 week inhaation
toxicity sudy, histologicd changes in the kidney (nephropathy and tubular epithelia regenerdtion)
occurred at a concentration of 0.01 mg/L (2.62 mg/kg/day).

Following chronic exposure, systemic toxicity in dogs was limited to an increase in liver weight
in both sexes, increases in serum adkaline phosphatase in both sexes and increasesin hemosderin in the
spleen at dose levels of 4.25 and 15 mg/kg/day. Inmice, toxicities observed at the LOAEL of 60 ppm
(9 mg/kg/day) included increased absolute liver weight, increased incidence of dtered foci of the liver
and hematopoiesisin the spleen. In rats, systemic toxicity manifested as decreased survivad in both
sexes, deceased body weight and increased adrend weight in males at gpproximatey12.5 mg/kg/day.
In high-dose maes from the chronic toxicity/carcinogenicity study, the only trestment-related finding at
interim sacrifice was linear papillary minerdization in 1/10 rats (uncommon finding in rats & one year
and typicd of dpha 2F-globulin-induced rend pathology). The only treatment-rel ated effect noted in
male Syrian hamsters was decreased serum triglycerides at the mid- and high-dose levels of 300 ppm
(LOAEL) and 2000 ppm.

In accordance with the Agency’ s Proposed Guideline for Carcinogen Risk Assessment (April
11, 1993), the HED Cancer Peer Review Committee classified tridlate as a Group C chemicd -
possible human carcinogen. This classfication is based on the following factors: (i) hepatocd lular
carcinomas found in male mice a minimaly adequate doses, with a pogtive trend and a borderline
ggnificant increase in females a inadequate doses, (i) the increased incidence in mae rats of rend
tubular cdll adenoma (arare tumor type) above historica control levels was consdered biologicdly
sgnificant, dthough no absolute pair-wise datistical sgnificance was found, (iii) tridlate is conddered a
mutagen because of postive genotoxicity resultsin Salmonella typhimurium, mouse lymphoma cels
and Chinese hamdter cdlls and (iv) tridlate is Sructuraly related to severa carcinogenic andogs such as
aulfdlate, tdlone Il and dichlorvos. (Memorandum: J. Rowland, 1/12/94).

The Cancer Peer Review Committee (CPRC) has requested that a new carcinogenicity study
be repeated using female B6C3F1 mice only because the dosing was judged to be inadequate (the
results of this sudy are considered criticd to the ultimate cancer classfication of tridlate). If the
registrant chooses not to repest this study and in the absence of any additiond relevant data, the
exigting low-dose extrapolaion modd (Q,*) based on the induction of liver tumorsin the male mouse
will continue to be used in risk assessment (CPRC Memorandum; J. Rowland, 1/12/94).
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The CPRC recommended that the human risk characterization and extrapolation of risk should
be basad on the occurrence of hepatocd lular carcinomas in male mice a minimally adequate doses.
The unit risk, Q,* (mg/kg/day)™ for trialate, based on the occurrence of hepatocelular carcinomasin
maemice, is7.17 x 102 (mg/kg/day)* in human equivaents [converted from animals to humans by
use of the (mg/kg/day)” cross species scaling factor - Tox_Risk program, version 3.5, K. Crump,
1994]. (Memorandum, Lori Brunsman, 10/28/98).

There was no increased susceptibility to the offspring of ratsfollowing in utero exposure in the
prenatal developmentd toxicity Sudy in rats, the two-generation reproduction study in rats, or the
developmentd neurotoxicity sudy inrats. In the rat developmentd toxicity study, the dams were more
sengtive than the pups; the materna toxicity NOAEL was 10 mg/kg/day and the LOAEL was 30
mg/kg/day based on deceases in body weight and food consumption whereas the devel opmenta
toxicity NOAEL was 30 mg/kg/day and the LOAEL was 90 mg/kg/day based on decreased fetal
weight, externa maformations and skeletd variaions. Increased neonatd mortdity during the F,, litter
interval, reduced pup weights at birth during the F,, litter interva, reduced pup weightsin late lactation
for al litters, reduced pregnancy rate and shortened gestation length occurred at the same dose (30
mg/kg/day) which produced maternd toxicity (increased mortality, increased incidences of chronic
nephritis, head bobbing, circling movements and reduced body weights) in the two-generation
reproduction study; the materna and offspring toxicity NOAELs were 7.5 mg/kg/day. Similarly,
offgpring toxicity occurred at the same dose which produced maternd toxicity in the developmenta
neurotoxicity study. For materna toxicity, the NOAEL was 30 mg/kg/day and the LOAEL was 60
mg/kg/day based on reductions in body weight gains and food consumption. At 60 mg/kg/day
(developmenta neurotoxicity LOAEL), there were severa parameters affected in the developing
offgpring; reductionsin body weight in both sexes, increased motor activity in both sexes and decreases
in passive avoidance latency in femades. The developmenta neurotoxicity NOAEL was 30 mg/kg/day.

However, there is evidence of increased susceptibility in the prenatal developmenta toxicity
study in rabbits since the developmenta effects were observed at a dose lower than the dose which
produced maternd toxicity. Maternd toxicity manifested as increased incidence of clinical sgnsand
decreased body weight gain during the dosing period at 45 mg/kg/day (LOAEL); the NOAEL was 15
mg/kg/day. The LOAEL for developmenta toxicity was 15 mg/kg/day based on decreased fetal body
weight and increased incidence of maaigned sternebrae; the NOAEL was 5 mg/kg/day.

Tridlate did not produce neuropathology in hens at doses up to 312.5 mg/kg in the acute
delayed neurotoxicity sudy. However, thereis evidence that tridlate is neurotoxic in rats based on the
following sudies. In the acute neurotoxicity screening study, neurctoxic sgnsinclude gait abnormadlities,
increased dertness, waddling, rocking, lurching, circling movements, retropulsion, and head shaking,
decreases followed by increases in motor activity and other symptoms at 300 or 600 mg/kg. Therat
subchronic neurotoxicity sudy indicated pathological lesonsin the nerve fibers of both central and
periphera origin, FOB changes and increased motor activity at dose levels of approximately 33
mg/kg/day and above. In addition, head bobbing and circling movements were noted in the rat muilti-
generation reproduction study in the parental groups a 600 ppm (30 mg/kg/day). A specid
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supplementary neurotoxicity study indicated that both central and periphera neuropathologica lesons
result from tridlate exposure at adose leve of 6000 ppm (295 mg/kg/day). The developmenta
neurotoxicity study indicated the fetuses exposed in utero and during lactation displayed increased
motor activity at amaterna dose of 60 mg/kg/day but there was no associated neuropathol ogy.

Tridlate induced positive responses in both the presence and absence of SO metabolic
activation in the gene mutation in Salmonella typhimurium assay, in a mouse lymphoma forward
mutation assay in L5178Y cdlsand in the Sster chromatid exchange assay. There was, however, no
evidence of a pogtive effect in a second mouse lymphoma forward mutetion assay in L5178Y cdlls.
Tridlate was non-mutagenic in in vivo cytogenetic micronucleus assaysin hamsters and mice or in two
unscheduled DNA synthesis assays in primary rat hepatocytes.

Andydis of whole body dimination in male and femae rats indicated that 85% of the
radiolabeled tridlate was excreted within 24 hours of dosing. Mogt radioactivity was excreted in
gpproximately equal amounts (42%) in the urine and feces of mae rats after 10 days. Females
excreted 51% in urine and 32% in feces after 10 days. Maes and females retained about 0.4% of the
dose in organs and tissues and approximately 2.0% in the remaining carcass. The distribution of
radioactivity in both sexes indicated that the greatest amount of activity was found in the red blood cdls
followed by whole blood, and spleen, kidney, liver and lung. Seven metabolites, in concentrations of
greater than one percent, were identified in rat urine: 2,3,3-trichloro-2-propenesulfinic acid (20-27%),
N-acetyl-S-(2,2-dichloro-1-[ methyl-sulfonyl) methyl]ethenyl)-L-cysteine (6-11%), (E)-S-(2 carboxy-
2-chloroethenyl)-L-cysteine (4-5%), carbon dioxide (4%), 2,3,3-trichloro-2-propene sulfonic acid;
TCPSA (3-5%), (E)-3-((carboxymethyl)thio)-2-chloro-2-propenoic acid (1-3%), and 1-((3, 3, 2-
trichloro-2-propenyl)thio)-beta-D-glucuronic acid. The remaining metabolites were found at less than
1% of the administered dose.

A derma absorption study is not available in the database. The Hazard Identification
Assessment Review Committee (HIARC) estimated a derma absorption factor of 1% based on the
ratio of the LOAEL of 30 mg/kg/day in the ordl developmentd toxicity sudy rats and the LOAEL of
3000 mg/kg/day in the 21 day dermal toxicity study in rats based on a common endpoint (decreased
body weight gain). [30 + 3000 = 1%
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Tables 1 and 2 present the toxicity profilesfor tridlate,

TABLE 1. Acute Toxicity Profile for Triallate (Technical)

- Tox.
Guideline Study Type (Date) MRID Results Cat
870.1100 | Acute Oral-Rat 4466070 | LDs, (males) = 3612 mg/kg 1]

(8 81-1) (6/29/98) 1 (2657-4909 mg/kg)

LDy, (females) = 3455 mg/kg
(2590-4611 mg/kg)
LDs, (combined) = 3382 mg/kg (2755-4151
mg/kg)
870.1200 | Acute Dermal-Rabbit 4219200 | LDs, > 5000 mg/kg v

(8 81-2) (2/11/91) 1

870.1300 | Acute Inhalation-Rat 0012185 | LCs, >5.3 mg/L \Y

(8 81-3) (9/9/82) 6

870.2400 | Primary Eye Irritation-Rabbit 4459180 | Slight eye irritant 1]
(8 81-4) (1/22/98) 1
870.2500 | Primary Dermal Irritation- 4458160 | Slight dermal irritant \Y
(8 81-5) Rabbit (1/27/98) 1
870.2600 | Dermal Sensitization-Guinea 0013287 | Non sensitizer N/A
(8 81-6) | pig Buehler test (10/7/83) 9
870.2600 | Dermal Sensitization-Guinea 4430830 | Dermal sensitizer N/A
(8 81-6) pig maximization test (6/6/97) 1
870.6100 | Acute Delayed Neurotoxicity- 0013287 | Systemic NOAEL6312.5 mg/kg (not N/A
(881-7) | Hen 4 established)
(8/10/83) 4007210 | Systemic LOAEL=312.5 mg/kg based on
4 acute, reversible clinical signs (muscle
weakness/paralysis, salivation and
involuntary neck movement) Triallate did not
induce delayed peripheral neuropathy
TABLE 2. Subchronic and Chronic Toxicity Profile for Triallate
Guideline Study Type (Date) MRID Results
Subchronic Toxicity
870.3100 | 90-Day Feeding- Rat 0011563 | Systemic NOAEL=100 ppm (5/mg/kg/day)

(8 82-1) (8/23/82) 9 Systemic LOAEL=500 ppm (25 mg/kg/day) based on
decreased body weight in males and females, slight
anemia in females (decreased red blood cells,
hematocrit and hemoglobin) and histopathology of
the kidney in males (tubular epithelial regeneration
and nephropathy)
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TABLE 2. Subchronic and Chronic Toxicity Profile for Triallate

Guideline Study Type (Date) MRID Results
870.3200 | 21-Day Dermal-Rat 4148700 | Systemic NOAEL = 500 mg/kg/day
(8 82-2) | (1/29/90) 1 Systemic LOAEL = 3000 mg/kg/day based on body
weight gain decreases, relative kidney and liver
weight increases, increased presence of basophilic
tubules of the renal cortex, and alphaF-globulin
inclusions in the proximal convoluted renal tubules.
Dermal NOAEL6100 mg/kg/day
Dermal LOAEL=100 mg/kg/day based on increased
incidences of acanthotic epidermal thickening.
(8 82-2) Subchronic Inhalation (6 4007210 | NOAEL < 0.01 mg/L (2.62 mg/kg/day) not
hr/day 5 days/week for 7 5 established
weeks)-Rat 0013287
(9/27/83) 8 LOAEL=0.01 mg/L (2.62 mg/kg/day) based on
histological changes in the kidney (nephropathy and
tubular epithelial regeneration).
Chronic Toxicity/Carcinogenicity
870.4100 | Chronic Toxicity- Dogs 0002945 Systemic NOAEL=1.5 mg/kg/day (1.27 mg/kg/day
(883-1) | (10/2/79) 5 calculated)
Systemic LOAEL=5.0 mg/kg/day (4.25 mg/kg/day
calculated) based on increased hemosiderin
deposition in the spleen, increased serum alkaline
phosphatase and increased liver weight in females.
870.4100 | Chronic Toxicity- Dogs 4073060 Systemic NOAEL=2.5 mg/kg/day
(883-1) | (2/4/88) 4 Systemic LOAEL=15.0 mg/kg/day based on
increased alkaline phosphatase levels at all time
intervals in male and female dogs.
870.4200 | Chronic Toxicity/ 4038470 NOAEL= 50 ppm (2.5 mg/kg/day).
(8 83-2) | Carcinogenicity -Rat 1 LOAEL= 250 ppm (12.5 mg/kg/day) based on
(7/10/87) 4111690 decreased survival (males and females), decreased
1 body weight (males) and increased adrenal weight
(males).
Evidence of carcinogenicity: Renal tubular
adenomas in male rats.
870.4200 | Chronic Toxicity/ 0013285 NOAEL(males) = 20 ppm (3 mg/kg/day)
(883-2) Carcinogenicity -Mice 9 LOAEL(males) = 60 ppm (9 mg/kg/day) based on

(10/83)

increased absolute liver weight, increased incidence
of altered foci of the liver and hematopoiesis in the
spleen.

NOAEL(females) = 250 ppm (37.5 mg/kg/day)
LOAEL (females) >250 ppm (37.5 mg/kg/day) not
established

Evidence of carcinogenicity: Increased incidence of
hepatocellular carcinomas and hepatocellular
adenomas (males).
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TABLE 2. Subchronic and Chronic Toxicity Profile for Triallate

Guideline Study Type (Date) MRID Results
870.4200 | Chronic Toxicity/ 0015179 NOAEL=50 ppm
(8 83-2) Carcinogenicity- Hamster 0 LOAEL=300 ppm based on decreased triglyceride
(10/18/84) 0015979 levels (males and females).
7
No evidence of carcinogenicity
Developmental/Reproductive Toxicity
870.3700 | Developmental Toxicity-Rat 0011426 Maternal NOAEL = 10 mg/kg/day
(8 83-3) | (5/10/82) 0 Maternal LOAEL = 30 mg/kg/day based on
4170690 decreases in body weight gain and food
6 consumption.
Developmental NOAEL = 30 mg/kg/day
Developmental LOAEL = 90 mg/kg/day based on
decreased fetal body weight, external malformations
(protruding tongue) and skeletal variations.
870.3700 | Developmental Toxicity- 0011426 Maternal NOAEL = 15 mg/kg/day
(883-3) Rabbit 1 Maternal LOAEL = 45 mg/kg/day based on clinical
(1/21/82) 4331500 signs and decreases in body weight gain.
1
Developmental NOAEL =5 mg/kg/day
Developmental LOAEL = 15 mg/kg/day based on
decreased fetal body weight and increased skeletal
variations.
870.3800 | 2-Generation Reproduction 0014430 Parental/Systemic NOAEL = 150 ppm (7.5
(8 83-4) | Study-Rat 8 mg/kg/day)
(10/20/83, 7/11/84) 0013288 Parental/Systemic LOAEL = 600 ppm (30 mg/kg/day)
0 based on maternal mortality, increased incidences

of chronic nephritis, head bobbing, circling
movements and reduced body weights.

Reproductive/Developmental NOAEL = 150 ppm (7.5
mg/kg/day).

Reproductive/Developmental LOAEL = 600 ppm (30
mg/kg/day) based on increased neonatal mortality
during the F,, litter interval, reduced pup weights at
birth during the F,, litter interval, reduced pup
weights in late lactation for all litters, reduced
pregnancy rate and shortened gestation length.
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TABLE 2. Subchronic and Chronic Toxicity Profile for Triallate

Guideline Study Type (Date) MRID Results
Mutagenicity
870.5100 | Gene Mutation in 0008862 Positive. Triallate induced a mutagenic response in
(884-2) Salmonella typhimurium 4 Salmonella typhimurium strains TA1535 and TA100
(7/1177) at noncytotoxic doses of 0.1 Fg/plate and above -S9
activation and TA1535, TA98 and TA100 at 0.001
Fg/plate and above +S9. In tester strains TA1537
and TA1538, there were no appreciable increases in
revertant colonies or evidence of cytotoxicity at any
dose. Mutagenesis was confirmed in a repeat test
with Salmonella typhimurium strain TA1535 at dose
levels of 1, 5, and 10 Fg/plate +/- S9 activation.
870.5300 | Gene Mutation/In vitro 0008364 Negative. Triallate did not induce forward gene
(884-2) mammalian cell assay in 4 mutations at the thymidine kinase (TK*") locus in
mouse lymphoma cells L51784 mouse lymphoma cells at concentrations of
(8/1/77) 0.005 to 0.04 FI/mL in the absence or presence of
metabolic activation.
870.5300 | Gene Mutation/In vitro 4109100 Positive. Triallate induced forward gene mutations
(884-2) mammalian cell assay in 7 at the thymidine kinase (TK*) locus in L51784
mouse lymphoma cells mouse lymphoma cells. The frequency of gene
(8/1/77) mutations was greater than or equal to a two-fold
increase and occurred at noncytotoxic
concentrations of 60 Fg/mL
-S9 activation and 21 and 24 Fg/mL+S9 activation.
870.5385 | Cytogenetics/ In vivo 0011426 Negative. There was no evidence of either a
(884-2) hamster micronucleus 3 clastogenic or aneugenic effect in male and female
assay hamsters fed dietary concentrations of 0, 600, 2000
(5/7/82) or 6000 ppm Triallate at any sacrifice time.
870.5395 | Cytogenetics/ In vivo mouse | 4459170 Negative. There was no evidence of either a
(884-2) micronucleus assay 1 clastogenic or aneugenic effect in male and female
(1/15/91, 10/15/97; mice administered 70, 350, or 700 mg/kg Triallate at
Amendment) any sacrifice time.
870.5550 | Other Mutagenic 4073060 Negative. Triallate did not induce a genotoxic effect
(884-2) Mechanisms/ In vitro 1 in primary rat hepatocytes at concentrations of 5, 10,
unscheduled DNA synthesis 50, 100, 500 and 1000 Fg/mL.
in primary rat hepatocytes
(11/14/85)
870.5550 | Other Mutagenic 4470100 Negative. There was no evidence that Triallate
(884-2) Mechanisms/ In vivo/In vitro | 1 induced either a cytotoxic or genotoxic response at
unscheduled DNA synthesis any dose (50, 250 or 500 mg/kg) or sacrifice time (92
in primary rat hepatocytes or 16 hours).
(9/20/89, 9/25/89;
Amendment)
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TABLE 2. Subchronic and Chronic Toxicity Profile for Triallate

Guideline Study Type (Date) MRID Results
870.5900 | Other Mutagenic 0012185 Positive. Triallate induced significant increases in
(884-2) Mechanisms/ In vitro sister 9 the number of sister chromatid exchanges per cell at

chromatid exchange in
Chinese hamster ovary cells
(9/3/82)

concentrations of 1.6 x 10°Mt0 8.1 x 10°M -S9
activation and 0.8 x 10°Mto 4.0 x 10° M +S9
activation after either a two or four hour exposure
period, respectively. Repeat assays conducted for 30
hours at concentrations up to 40.4 x 10° M -S9
activation and for 2 hours at concentrations up to
12.1 x 10° M +S9 activation confirmed these findings.
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TABLE 2. Subchronic and Chronic Toxicity Profile for Triallate

Guideline Study Type (Date) MRID Results

Neurotoxicity

870.6200 | Acute Neurotoxicity-Rat 4290810 Systemic NOAEL=60 mg/kg
(881-8) (7/8/93) 1 Systemic LOAEL=300 mg/kg based on decreased
body weight gain and alterations in motor activity

870.6200 | Subchronic Neurotoxicity-Rat | 4302160 Systemic/Neurotoxicity NOAEL=100 ppm (6.38/8.14

(8 82-7) (11/17/93) 1 mg/kg/day for males/females)
Systemic/Neurotoxicity LOAEL=500 ppm (32.9/38.9
mg/kg/day for males/females) based on decreased
body, body weight gains , food consumption and
lesions (nerve fiber degeneration) in the central and
peripheral nervous systems.
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TABLE 2. Subchronic and Chronic Toxicity Profile for Triallate

Guideline Study Type (Date) MRID Results
870.6200 | Subchronic Neurotoxicity-Rat | 4469450 Neurotoxic NOAEL= 2000 ppm (achieved dose
(8 82-7) (12/3/98) 1 134.32 mg/kg/day)

Neurotoxic LOAEL = 4000 ppm (achieved dose
223.79 mg/kg/day) based on behavioral effects
(histopathology for axonal degeneration was not
conducted at this dose level)

At 6000 ppm (295 mg/kg/day)
neurohistopathological lesions in both the central
and peripheral nerves.

Systemic NOAEL = 500 ppm (34.64 mg/kg/day)
Systemic LOAEL = 2000 ppm (achieved dose 134.32
mg/kg/day) was based on decreased body weight
and food consumption and food efficiency.
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TABLE 2. Subchronic and Chronic Toxicity Profile for Triallate

Guideline

Study Type (Date)

MRID

Results

870.6300
(8 83-6)

Developmental
Neurotoxicity-Rat
(12/2/98)

4471050
1

Maternal NOAEL = 30 mg/kg/day

Maternal LOAEL = 60 mg/kg/day based on
reductions in body weight gains and food
consumption

Developmental Neurotoxicity NOAEL = 30 mg/kg/day
Developmental Neurotoxicity LOAEL = 60 mg/kg/day
based on increased motor activity.

Metabolism

870.7485
(8 85-1)

General Metabolism-Rat
(10/6/83, Part 1)

0013815
9

Analysis of whole body elimination in male and
female rats indicated that 85% of the radiolabeled
triallate was excreted within 24 hours of dosing.
Most radioactivity was excreted in approximately
equal amounts (42%) in the urine and feces of male
rats after 10 days. Females excreted 51% in urine
and 32% in feces after 10 days. Males and females
retained about 0.4% of the dose in organs and
tissues and approximately 2.0% in the remaining
carcass. The distribution of radioactivity in both
sexes indicated that the greatest amount of activity
was found in the red blood cells followed by whole
blood, spleen, kidney, liver and lung.

870.7485
(8 85-1)

General Metabolism-Rat
(8/83, Part I1)

4007210
6

Seven metabolites, in concentrations of greater than
one percent, were identified in rat urine: 2,3,3-
trichloro-2-propenesulfinic acid (20-27%), N-acetyl-
S-(2,2-dichloro-1-[methyl-sulfonyl) methyllethenyl)-L-
cysteine (6-11%), (E)-S-(2 carboxy-2-chloroethenyl)-
L-cysteine (4-5%), carbon dioxide (4%), 2,3,3-
trichloro-propene sulfonic acid (3-5%), (E)-3-
((carboxymethyl)thio)-2-chloro-2-propenoic acid (1-
3%), and 1-((3, 3, 2-trichloro-2-propenyl)thio)-beta-D-
glucuronic acid. The remaining metabolites were
found at less than 1% of the administered dose.

Special Studies

None

Assessment of the kidney
for alpha 2F globulins in the
rat subchronic and chronic
feeding studies.

(11/3/98)

4476750
1

Data from this study is considered a preliminary
indication that triallate may be classified as an alpha
2F globulin type nephrotoxin. Additional data and
analysis considered necessary for a more
conclusive decision.

3.2. FQPA Assessment

Tridlate was reviewed by the FQPA Safety Factor Committee and it was recommended that
the FQPA 10 x factor be reduced to 3x based on the rationae provided below (Memorandum: B.
Tarplee, 5/17/99).
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The FQPA SFC concluded that a safety factor is required for tridlate because quantitatively,
ther e was evidence of increased susceptibility in the prenatad developmenta toxicity sudy in
rabbits:

< developmental effects (decreased fetd body weight and increased incidence of
maligned sternebrae) were observed in the absence of maternd toxicity.
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The Committee recommended that the FQPA safety factor be reduced to 3x because:

< the toxicology data base is complete;

< increased sengtivity was only observed in one species (rabhit);

< there is no quantitetive or quditative indication of increased susceptibility in the prenata
developmentd toxicity study in rats, the two-generation reproduction study in rats, or
the developmenta neurotoxicity sudy inrats,

< there was no evidence of abnormalities to the fetal nervous system in the devel opmentd
neurotoxicity study in ras;
< adequate data are available or conservative modeling assumptions are used to assess

dietary food and drinking water exposure; there are currently no registered residentia
usesfor tridlate.

The FQPA safety factor for trialate is only applicable to the females 13 -50 population
subgroup because the effects of concern (observed in the prenatal developmenta toxicity study in
rabbits) occur in utero and not during post-natal exposure.

The FQPA safety factor for trialateisonly applicable to acute dietary risk assessment
since the effects of concern were observed only during in utero exposure.

The NOAEL used in deriving the chronic dietary RfD isat alower leve than those used to
derive the acute RFDs and is based on systemic toxicity observed in the combined chronic
toxicity/carcinogenicity rat study. The systemic toxicity is unrelated to the increased susceptibility
observed following in utero exposure. Thereis no evidence of increased susceptibility following
long-term exposure (e.g., in the two-generation reproduction study).

3.3. Dose Response Assessment

The doses and toxicologica endpoints selected and margins of exposure (MOES) for various
exposure scenarios are summarized in Table 3.

TABLE 3. SUMMARY OF TOXICOLOGY ENDPOINT SELECTION FOR TRIALLATE

EXPOSURE DOSE ENDPOINT/STUDY/RATIONALE
SCENARIO (mg/kg/day)
Increased skeletal malformations/variations in the rabbit developmental toxicity
) NOAEL=5 study. The skeletal malformations are presumed to occur after a single
Acute Dietary exposure (dose) and thus are appropriate for this (acute) risk assessment. In
(Females 13+) UF=100 addition, skeletal malformations (malaligned sternebrae) were also seen in rat
FQPA SF=3 fetuses following in utero exposure to triallate.

Acute RfD =0.05 mg/kg/day Acute PAD=0.017 mg/kg/day

Altered motor activity and changes in FOB in the rat acute neurotoxicity study.

_ NOAEL=60 Because of the neurotoxic characteristics of triallate (altered motor activity
Acute Dietary observed in both sexes 7 hours after treatment at the mid- and high- doses that
(General UF=100 persisted up to 14 days in high-dose females), this endpoint is considered
Population) FQPA SF=1 adequate for assessing risk in the general population.

Acute RfD=0.60 mg/kg Acute PAD=0.60 mg/kg/day
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TABLE 3. SUMMARY OF TOXICOLOGY ENDPOINT SELECTION FOR TRIALLATE

EXPOSURE DOSE ENDPOINT/STUDY/RATIONALE
SCENARIO (mg/kg/day)
Decreased survival in males and females, decreased mean body weights in
NOAEL=2.5 males and increased adrenal weights in males in the 2-year chronic
toxicity/carcinogenicity in rats. The HIARC re-assessed the RFD and determined
Chronic that there is limited confidence in the toxicities observed in the 2-year chronic
(non cancer) toxicity study in dogs previously used to establish this value. The committee has
Dietary UF=100 greater confidence in the toxicities observed in the 2-year chronic
FQPA SF=1 toxicity/carcinogenicity study in rats and therefore, the dose and endpoint were
selected from this study.
Chronic RfD = 0.025 mg/kg/day Chronic PAD=0.025 mg/kg/day
Chronic Group C chemical - “Likely to be a human carcinogen” - Q;* = 7.17 x 1072 (mg/kg/day)™* in human
(cancer) equivalents [converted from animals to humans by use of the (mg/kg body weight)” cross species
Dietary scaling factor].
Dermal A dermal absorption factor of 1% was estimated based on the ratio of the LOAEL of 30 mg/kg/day in
A the oral developmental toxicity study and the LOAEL of 3000 mg/kg/day in the 21 day dermal toxicity
Absorption ;
study in rats.
Increased skeletal malformations/variations in the rabbit developmental toxicity
study. A 21-day dermal toxicity study in rats with a systemic toxicity NOAEL of 500
mg/kg/day and a LOAEL of 3000 mg/kg/day is available. The Committee,
Oral NOAEL=5* | however, selected the developmental NOAEL from an oral study because: 1)
skeletal malformations were seen following in utero exposure in two species,
Short- and rats and rabbits; 2) of the concern for the differences in the endpoints seen
Intermediate- following oral administration in the developmental toxicity study (skeletal
Term malformations) and dermal administration in the 21-day dermal toxicity study
(Dermal) (body weight loss) in the same species (rats); 3) developmental effects were not
evaluated in the dermal toxicity study (i.e., the consequence of these effects can
MOE=100 not be ascertained for the dermal route of exposure; and 4) the concern for
exposure by pregnant occupational workers. The dose and endpointselected
from this study is considered appropriate for short- and intermediate- term
dermal exposure risk assessments.
Increased skeletal malformations/variations in the rabbit developmental toxicity
study. A 7 week subchronic inhalation toxicity study in rats with a systemic toxicity
LOAEL of 0.01 mg/L (2.62 mg/kg/day) based on histological changes in the
Oral NOAEL=5* kidney (nephropathy and tubular epithelial regeneration) is available in the data
base. However, this study is not appropriate for regulatory purposes because the
Short- and . o . el
. study is classified as supplementary due to technical difficulties. The whole
Intermediate- . e
Term body exposure (as opposec_;l to nose only) and the technlcal_ d|ff|c_u|t|es
. encountered in the generation of the test material resulted in variable exposure
(Inhalation) . S : . .
concentrations which in turn may have resulted in the animals not being
MOE=100 uniformly exposed to the test material. Therefore, the NOAEL from the
developmental toxicity study in rabbits was selected and is considered
appropriate for short- and intermediate- term inhalation exposure risk
assessments.
Long-Term A dose and endpoint were not identified because of the current use pattern (maximum application rate
(Dermal of 1.5 Ib/A per year), handler activities and re-entry worker activities. Since long-term dermal exposure
& (continuous exposure of greater than 180 days) is not anticipated, this risk assessment is not
Inhalation) required.

* Since an oral NOAEL was selected, a dermal absorption factor of 1% and an inhalation absorption factor of 100% (default
value) should be used during route to route extrapolation.
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4.0

EXPOSURE ASSESSMENT

4.1

4.2

4.2.1

Summary of Register ed/Proposed Uses

Tridlate [S-2,3,3-trichlorodlyl diisopropylthiocarbamate] is a preemergent selective
herbicide regiondly registered for use on barley, lentils, peas (dried and succulent),
triticale, and wheet. Tridlateis sold in the United States by its basic producer,
Monsanto Company, under the trade names Far-Go®, Buckle®, and Avadex®. The
10% granular (G) and 4 Ib/gd emulsifiable concentrate (EC) for Far-Go® and
Buckle® are the only tridlate formulations registered for food/feed uses. Depending on
the crop, these formulations may be applied a application rates of 1.0-1.5Ib a/A as
preplant and postplant soil incorporated using ground or aeria equipment. Application
istypicaly made either in the fdl or in the spring before targeted weed species
germinate. Residue data for sugar beets are discussed in this chapter athough sugar
beets are not registered for usein the US. A tolerance petition for sugar beetsis
currently pending. There are no proposed or existing resdential uses for these
products.

Dietary Exposure

Regiona regidration and tolerances (labels redtrict the use to the following states: CO,
ID, KS, MN, MT, NE, NV, ND, OR, SD, UT, WA, and WY) are currently
established under 40 CFR §180.314 (@) for residues of parent tridlate in or on the
following commodities: barley grain and straw, 0.05 ppm (N); canary grass (annud)
seed and straw, 0.05 ppm; lentils and lentil forage and hay, 0.05 ppm (N); peas and
peaforage and hay, 0.05 ppm (N); wheat grain and straw, 0.05 ppm (N). No
tolerances have been established for processed food/feed or anima commaodities.
Resdue data for sugar beets are discussed in this chapter athough sugar beets are not
registered for usein the US. A tolerance petition for sugar beetsis currently pending.
The regidtrant is not supporting reregitration for canary grass.

Food Exposure
42.1.a. Natur e of the Residue

Plants: The reregigration requirements for plant metabolism are fulfilled based on
acceptable studies conducted on wheat, peas, and sugar beets. In whedt, it was
demondtrated that some portion of the radiolabeled tridlate is catabolized and
subsequently incorporated into natura products. 1n pess, neither tridlate nor any of the
trichlorinated 3-carbon metabolites [such as 3-(methylsulfinyl)-1,1,2-trichloro-1-
propene; 3-(methylsulfonyl)-1,1,2-trichloro-1-propene; and 2,3,3-trichloro-2-propen-
1-ol which were previoudy reported in rat urine] were identified. The metabolite 2,3,3-
trichloroprop-2-enesulfonic acid (TCPSA) was the mgjor residue found in the peawith
pod (16% TRR), green vine (40% TRR), and dry hay (21% TRR). Two other minor
metabolites, oxalylglucose sulfoxide and sulfone, were aso found in dried hay (1% and
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13% TRR, respectively); only the sulfoxide was found in green vine (9% TRR). The
pea metabolism study demonstirated the incorporation of radioactivity into sugars
(mono-, di-, and trisaccharides), amino acids, starch, pectins, lignin and cellulose.
Tridlate was metabolized in pea via oxidetion at the dlylic carbon, leading to naturd
products, or oxidation and hydrolysis a the sulfur atom, leading to metabolites
(oxaylglucose sulfoxide and sulfone). The sulfoxide and sulfone metabolites would
metabolize to TCPSA. A sugar beet metabolism study submitted and evauated in
conjunction with PP#3F2128 showed that TCPSA was the mgjor residue in sugar beet
root (15% TRR) and foliage (55% TRR).

The HED Metabolism Assessment Review Committee (L. Cheng memo of 6/22/98)
has determined that only triallate and TCPSA should be regulated and assessed for
dietary exposure. The HED Metabolism Committee concluded to regulate on the
TCPSA metabolite because it is present a more than 10% of the TRR in the plant
metabolism studies, and in the absence of toxicologica datafor this metabalite, the
same toxicity as the parent compound was assumed. The chemica name and
structures of tridlate residues of concern are depicted in Figure 1.

Figure1 Chemica Namesand Structures of Tridlate Residues of Concernin Plant and Anima Commodities

Common Name

Chemicd Name Structure

Triallate H,.C CH,
\( al
S-2,3,3-Trichloroallyl diisopropyl- thiocarbamate H3CY N YS\)Y Cl
CH, O Cl
TCPSA |C|) cl
2,3,3-Trichloroprop-2-enesulfonic acid H O/|S| NS
o
cl

Animals. The reregigration requirements for anima metabolism are fulfilled.
Acceptable ruminant and poultry metabolism studies have been submitted and
evaduated. In aruminant metabolism study, alactating goat was ordly administered
[“Cltridlate a 14 ppm in the diet for five consecutive days. The tota radioactive
residues (expressed astridlate equivaents) were 0.177 ppm in milk, 1.08 ppmin liver,
2.46 ppm in kidney, 0.033 ppm in muscle, and 0.017 ppm in omenta fat. The parent
tridlate was identified as aminor component in omentd fat (12.4% TRR) and milk
(23% TRR). The mgority of radioactive resdues in goat milk and edible tissues were
found to be associated with natural congtituents.

In a poultry metabolism study, laying hens were orally dosed once daily with
[“*C]tridlate at gpproximately 13 ppm in the diet for five consecutive days. Thetotd




radioactive residues (expressed as tridlate equivaents) were 0.540 ppm in egg yolk,
0.054 ppm in egg white, 1.29 ppm in liver, 0.042 ppm in breast muscle, 0.049 ppm in
thigh muscle, 0.193 ppm in abdomind fat, and 0.100 ppm in skin with fat. The parent
triddlate was identified in egg yolk (2.8% TRR), abdomind fat (23.7% TRR), and skin
with fat (16.5% of TRR). The mgority of radioactive resduesin poultry eggs and

edible tissues were aso found to be associated with naturd condtituents.

Sincevery little or low levels of tridlate were transferred to animal tissues (0.004 ppm
in milk and 0.002 ppm in poultry fet), the HED Metabolism Assessment Review
Committee (L. Cheng memo of 6/22/98) has concluded that mest, egg and milk
tolerances are not required, pending results of the rotational crop studies and
resssessment of animal feed tolerances. The Committeg’ s determination was based on
the current feed tolerances (expressed in terms of tridlate per se) and the theoretical
maximum dietary burden for livestock animas which is afraction of the dose
administered in the completed goat and chicken metabolism sudies.

4.2.1b. Residue Analytical Methods

Plants: The current PAM Val. Il method isa GC/ECD method (designated as
Method A) which isused for andyss of resdues of tridlate per se in/on lentils, pess,
and grain and straw of barley and whesat (Pesticide Reg. Sec. 180.314). PAM Val. Il
reports the sengtivity of the method (LOQ) as 0.02 ppm.

In conjunction with an ongoing petition (PP#8F2128) for the regiond registration of
triallate on sugar beets, the registrant has proposed a GC/ECD method (designated as
Method RES-099-96, Version No. 2) for tolerance enforcement purposes. The
method determines residues of trialate and its TCPSA metabolite. This method has
been subjected to a successful independent laboratory vaidation. The method has dso
been vdidated in an Agency Sudy at Bdtsville MD.  Thelaboratory (Andytica
Chemigiry Branch, BEAD) verified the limits of quantitation (LOQs) to be 0.025 ppm
tridlate and 0.025 ppm TCPSA in/on sugar beet roots, and 0.05 ppm tridlate and 0.20
ppm TCPSA in/on sugar beet foliage. The Bdtsville report (7/28/98) adso estimated
the limits of detection (LODs) to be 0.001 ppm tridlate and 0.004 ppm TCPSA in
sugar beet root, and 0.005 ppm tridlate and 0.04 ppm TCPSA in sugar beet top.

A brief description of the modified method follows. Residues in samples are extracted
by homogenization with acetonitrile/water. Solids are removed by filtration and a
solution of Ng SO, is added to the extract. The solution is partitioned with isooctane to
isolate tridlate. The agueous phaseisretained for later isolation of TCPSA. The
isooctane phase is concentrated and eluted through asilicagd SPE cleanup column and
then analyzed by capillary GC using a®Ni eectron capture detector. The retained
aqueous layer is partitioned with methylene chloride, once as a cleanup, and a second
time using phase transfer catayst. The second extract is evaporated, treated with a
cation exchange resin, derivatized with triethylorthoformete, €uted through a silica gd
SPE dleanup column, and andlyzed for ethyl sulfonate by capillary GC using an %Ni-
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ECD. Asa confirmatory technique, the conditions for separation on a different GC
column (non-polar instead of polar) were provided. Postive residues can be confirmed
with this dternate GC column or by GC/MS.

The Agency concludes that Monsanto’s GC/ECD method (designated as Method
RES-099-96, Verson No. 2) is adequate for data gathering and enforcement
purposes. Radiovaidation of the proposed method using weathered samples from
plant metabolism studies are not required because the Agency has determined that the
initid extraction procedures of residues in representative samples collected from plant
metabolism studies are smilar to those of the proposed enforcement method. This
method have recently been submitted and forwarded to FDA for evauation and
inclusonin PAM Volumell.

Animals: An enforcement method for determination of resdues of tridlate and its
TCPSA metaboliteis not required because tolerances for eggs, milk, and animal tissues
have not been established and are not required for reregistration purposes.  Samples of
eggs, milk, and tissues collected from anima feeding studies were andlyzed for residues
of tridlate and its TCPSA metabalite using an adequate GC/ECD method with a
detection limit of 0.01 ppm.

4.2.1.c.Multi-Residue M ethod

The 2/97 FDA PESTDATA database (PAM Volume |, Appendix 1) indicates that
resdues of tridlate are completely recovered (>80%) using Multiresdue Method
Sections 302 (L uke Method; Protocol D), 303 (Mills, Onley, Gaither Method;
Protocol E, non-fatty foods), and Section 304 (Mills Method; Protocol E, fatty foods).

Multiresdue methods test data for determination of TCPSA in/on plant commodities
have recently been submitted and forwarded to FDA for evauation and inclusion in
PAM Volumel, Appendix I.

4.2.1d. Storage Stability

Plants: Adequate data concerning the storage stability of trialate and its TCPSA
metabolite infon plant commodities have been submitted and evauated. Residues of
tridlate have been demonstrated to be stable under frozen storage condition in/on the
following representative RACs. wheat forage (for up to 1,732 days), wheat straw (for
up to 645 days), barley straw (for up to 689 days), dry bean hay (for up to 731 days),
dry bean vines (for up to 653 days), and succulent bean hay (for up to 752 days).
Residues of TCPSA metabolite have been demonstrated to be stable under frozen
gtorage condition in/on the following representative RACs. wheat forage (for up to
1736 days), whest straw (for up to 659 days), whest grain (for up to 719 days), barley
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straw (for up to 702 days), dry bean hay (for up to 741 days), dry bean vines (for up
to 682 days), succulent bean seeds/pods (for up to 964 days), and succulent bean hay
(for up to 759 days). Residues of trialate and TCPSA are stable for up to 314 daysin
sugar beet tops and for up to 376 days in sugar beet root. The storage intervals and
conditions of RAC samples collected from the respective fidd trids are vaidated by
acceptable storage stability data

Adequate storage stability data are available for wheet processed fractions. Residues
of tridlate and its TCPSA metabolite are stable under frozen storage conditionsin
whest bran, shorts, and flour for & least 5 months. Although storage stability data for
middlings were not submitted, the Agency believes that tridlate residues of concerns
would also be stable in this processed fraction.

Animals. Adequate data concerning the storage stability of tridlate and its TCPSA
metabolite in anima  commodities have been submitted and evauated. Residues of
trialate and its TCPSA metabolite have been demongtrated to be stable under frozen
gtorage condition in/on the following anima matrices. chicken muscle (for up to 611
days), eggs (for up to 615 days), milk (for up to 611 days), beef muscle (for up to 651
days), beef fat (for up to 658 days), beef liver (for up to 647 days), beef kidney (for up
to 647 days), and pork kidney (for up to 616 days). The storage intervals and
conditions of animd tissue samples collected from the respective animal feeding sudies
trials are vaidated by acceptable storage stability data.

4.21.e. Crop Fidd Trials

Current labelsredtrict use of tridlate to the following states: CO, ID, KS, MN, MT,
NE, NV, ND, OR, SD, UT, WA, and WY. Aspart of tolerance reassessment,
tolerances with regiona registration will be recommended for these states. The
registrant has indicated that use of tridlate on canary grass will not be supported for
reregistration, and has ddleted this use Ste from al tridlate end-use product labels.
Overdl, the available data indicate that residues of the metabolite TCPSA were
generdly higher than the parent. There appears to be no sgnificant differencesin the
results of fidd trids using the G and EC formulations. A discussion of the adequacy of
the available field trid datafor each crop follows. Tridlaeis not currently registered
for use on sugar beets in the US, but a petition for tolerancesis pending.

Barley: The reregigration requirements for magnitude of the resdue in/on barley grain
and straw are fulfilled pending tolerance adjusments. Barley hay has now been
included in Table 1 (OPPTS GLN 860.1000) as a significant livestock feed item. The
requested wheat hay data may be trandated to barley hay since the registered uses of
tridlate on barley and wheat areidenticad. In field trids conducted in MT and WA,
representative G and EC formulations were applied according to labd directions at 1.5,
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2.0,25,and 3.01b a/A (1x, 1.3x, 1.7x, and 2x the maximum registered rate,
respectively). Barley grain and straw were harvested at 110 to 113 days
posttreatment, and forage was harvested 54 to 59 days posttreatment. The harvested
samples were analyzed for resdues of tridlate and its TCPSA metabolite using an
adequate GC/ECD method with a detection limit of 0.01 ppm. The results of the
barley fidld trids, reflecting trestment at 1x, are presented in Table 4. Refer to
“Tolerance Reassessment Summary" section for recommendations regarding
appropriate tolerance levels for barley grain and straw.

Table 4. Residues of tridlate and its TCPSA metabalite infon barley commodities following application
of representative G and EC formulations a 1.5 b ai/A (1x) (MRID 40117702).

, Residue Leves (ppm)
Barley Matrix * . . . .
Tridlate TCPSA Maximum Combined Resdues
Gran <0.01 <0.01 <0.02
Straw 0.01-0.03 0.05-0.23 0.26
Forag_;e 0.04-0.06 0.10-0.23 0.29

According to Table 1 (OPPTS 860.1000), the RACs of barley are grain, hay, and straw. Barley forage has been deleted

from Table 1 (OPPTS GLN 860.1000) .

Lentils: According to 40 CFR 8180.1(h), the available dried peafield trial data may
be trandated to lentils since the registered use patterns of peas and lentils are identical.

Peas (succulent/dried): The reregigtration requirements for magnitude of the residue
infon peas (succulent and dried), pea vines, and pea hay are fulfilled pending
tolerance adjustments. Field trials were conducted on succulent peas (ND and WA, 2
field trials) and on dry peas (MN and WI, 3fidd trids). Representative G and EC
formulations were applied according to label directionsat 1.25 and 2.5 Ib a/A (-1x
and 2x the maximum registered rate). Trested samples were harvested at the following
posttreatment intervals. 62-76 days for succulent pea seed/pods and straw; 48-50
daysfor succulent peavines, 79-110 days for dry pea seed and straw; and 51-53 days
for dry peavines. The harvested samples were andyzed for residues of tridlate and its
TCPSA metabalite usng an adequate GC/ECD method with a detection limit of 0.01
ppm. Theresults of the peafidd trids, reflecting treatment at - 1x, are presented in
Table5. Refer to “Tolerance Reassessment Summary” section for recommendations
regarding appropriate tolerance levels for peas (succulent and dried), peavines, and

pea hay.

Table5. Residuesof tridlate and its TCPSA metabalite in/on pea. commodities following
application of representative G and EC formulationsat 1.25 Ib a/A (-1x) (MRID 40117704).
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Pea Matrix Residue Levels (ppm)
Trialate TCPA Maximum Combined Resdues
Succulent (green) Pess
Seed and pods <0.01 0.06, 0.06,0.10, 0.11 <0.12
Vines <0.01-0.02 0.19-0.37 <0.39
Straw <0.01 0.35-0.66 <0.67
Dry Peas
Sed <0.01 <0.01 <0.02
Vines <0.01 0.04-0.26 <0.27
Straw <0.01 0.05-0.35 <0.36

Wheat: The reregidiration requirements for magnitude of the resdue in/fon whegt grain,
forage, and straw are fulfilled pending tolerance adjusments. Whesat hay and
aspirated grain fractions have now been included in Table 1 (OPPTS GLN
860.1000) as significant livestock feed items. Therefore, data depicting the magnitude
of the residues of tridlate and its TCPSA metabolite infon whesat hay are required,;
details of data requirements for wheat hay are specified in Table B. Data on wheat
aspirated grain fractions are not required because the registered use of trialate on
wheat involves preemergence gpplication (before the reproductive stage of the crop
begins), and tridllate resdues of concern in whest grain were mostly below the LOD of
the andyticd method.

Eleven field trids were conducted on spring wheat (ND, MT,CA and KS) and on
winter wheat (CA, KS, MT, OK, WA and NY). Representative G and EC
formulations were gpplied according to labd directions at 1.5, 2.0, 2.5, and 3.0 Ib al/A
(1, 1.3x, 1.7x, and 2x the maximum registered rate, respectively). Harvest time varied
considerably (36-312 days posttreatment) depending on planting time and wheat
matrix. Wheat RACs were andyzed for residues of tridlate and its TCPSA metabolite
using an adequate GC/ECD method with a detection limit (LOD) of 0.01 ppm. The
results of the whest field trids, reflecting trestment at 1.0x, are presented in Table 6.
Refer to “Tolerance Reassessment Summary™ section for recommendations regarding
appropriate tolerance levels for wheet grain, forage, and straw.

Table6. Residuesof tridlate and its TCPSA metabolite infon wheat commodities following
gpplication of representative G and EC formulations a 1.5 Ib ai/A (1x) (MRID 40117701).

Resdue Leves (ppm)
Whesat Matrix * - - - -
Tridlate TCPSA Maximum Combined Residues
Grain <0.01-0.01 <0.01-0.03 0.04
Strraw 0.01-0.03 0.02-0.91 0%
Forag_;e <0.01-0.12 0.01-0.30 <0.31
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According to Table 1 (OPPTS 860.1000), the RACs of whest are grain, forage, hay, straw, and aspirated grain
fractions.

According to 40 CFR 8§180.1(h), the available wheset fidld trial data may be trandated
to triticale snce the registered use patterns of whesat and triticale are identical.

Sugar Beets: Tenfidd tridswere conducted in ID, MN, ND, CA, NE, WY.
Representative G and EC formulations were applied according to proposed label
directionsfrom 1to 10 Ibsai/A (0.5 x to 5x; 2 Ibsa/A = 1x rate), 0 to 11 days prior to
planting using ground gpplication techniques. Roots and foliage samples were collected
a harvest. The harvested samples were analyzed for residues of trialate and its
TCPSA metabolite usng an adequate GC/ECD method with a detection limit (LOD) of
0.01 ppm. Theresults of the sugar beet trids reflecting application at the proposed 1x
rate are shown in Table 7. Refer to “ Tolerance Reassessment Summary™ section for
recommendations regarding gppropriate tolerance levels for sugar beets.

Table 7. Resduesof Tridlate and its TCPSA metabolite in/on sugar beet commodities following application of
representative G and EC formulations at 2.0 Ibsa/A (1x) (MRID 406922-01 and 406922-06).

Formulation Residue Levels (ppm)
Tridlate TCPSA Maximum Combined Residues
Sugar Beet Root
10G <0.01, 0.01, 0.03 <0.01 <0.04
2EC <0.01, 0.01 <0.01 <0.02
Sugar Beet Top
10G <0.01, 0.01 0.02, 0.03, 0.04, 0.05, <0.31
0.07,0.10, 0.13, 0.24,
0.24,0.30
2EC <0.01 <0.01, 0.02, 0.02, <0.17
0.08, 0.08, 0.09, 0.12,
0.13,0.16,0.16

4.2.1f. Processed Food/Feed

An acceptable wheat processing study has been submitted and evaluated. In this study,
wheat was treated at 2.5 Ib a/A (1.7x the maximum registered rate), and samples of
treated whole grain were processed into flour, bran, and shorts. Residues were
determined using an acceptable GC/ECD method with a detection limit of 0.01 ppm.
The results of the wheat processing study are presented in Table 8.

Table 8. Results of awhest processing study (MRID 40473801).
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] Residues (ppm) Concentration Factor
Commodity
Tridlate TCPSA Combined Tridlae TCPA Combined

Whalegrain <0.01 0.03 <004
Four <0.01 0.01 <0.02 10 0.3 05
Whest Mill by- <001 007 <008 10 23 20

products

Bran <0.01 0.09 <0.10 10 30 25
Shorts <0.01 0.07 <0.08 10 2.3 20

The Agency has previoudy determined that athough the potentia for concentration of
residues in middlings was not investigated, no additiona data on this processed fraction
will be required since middlings are not amgor end product, but an intermediate in
producing bran and shorts. Refer to “Tolerance Reassessment Summary” section for a
discusson regarding the need for tolerances on bran and shorts based on the observed
concentration factors.

A barley processing study is required for reregigtration. [According to Tridlate Phase
4, the registrant indicated in the Phase 2 Response that a barley processing study is
available, but no summary was provided. A search of PDMS showed no barley
processing study. The processed fractionslisted in Table 1 (OPPTS GLN.860.1000)
for barley and whest are different.]

Two sugar beet processing studies were submitted to the Agency. Sugar beet root
were treated at 10 Ib a/A (5x) and were processed in a pilot facility under conditions
smilar to commercid processng. Samples of whole roots, dried pulp, white (refined)
sugar and molasses were anayzed for resdues of tridlate and TCPSA. Results from
the processing studies are shown in Table 9.

Table9. Resduesof Tridlate and its TCPSA metabolite in/on sugar beet and processed commodities following
application of tridlate & 10 Ibsa/A (5x) (MRID 412799-01).

Sugar Beet Matrix Residue Leves (ppm)
Tridlate TCPSA Maximum Combined Residues
Baker, MN
Roots 0.12,0.05 0.02,0.03 0.14,0.08
Dried Pulp 0.27 0.03 0.30
Sugar <0.01 <0.01 <0.02
Molasses <0.01 0.01 <0.02
Colfax, ND
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Sugar Beet Matrix Residue Levels (ppm)
Tridlate TCPSA Maximum Combined Residues
Roots 0.05,0.01 0.01,0.02 0.06,0.03
Dried Pulp 0.07 001 0.08
Sugar <0.01 <0.01 <0.02
Molasses <0.01 0.02 <0.03

As can be seen from Table 9, resdues from the processing study conducted in ND
detected very low amounts of tridlate and its metabolite in the sugar beet root.
Therefore, for purposes of risk assessment HED will only consider the study conducted
in MN for anticipated resdue calculation. The processing factors are shown in Table
10.

Table 10. Processing factors of Tridlate and its TCPSA metabolite in/on sugar beet processed commodiities.

Sugar Begt Matrix Tota Trialae + TCPSA Resdues Processing Factor
(Ppm)
Roots 011
Dried Pulp 0.30 2.7X
Sugar <0.02 <0.18x
Molasses <0.02 <0.18x

Sugar beet tops, molasses, and dried sugar beet pulp may be fed to livestock.
However, sncetridlate will be regiondly registered, exposure of trialate resduesto
livestock is minimal when compared to the aready registerd uses (wheet, barley, pess).

42.1.4. Meat, Milk, Poultry, Eggs

Acceptable ruminant and poultry feeding sudies have been submitted and evduated in
conjunction with previous triallate petitions (PP#8F2128, PP#1F2460, and
PP#6F3346; CB Nos. 840-845; 8/18/86, M. Firestone). The salient features of these
feeding studies are presented below. A discussion regarding the need for animal
commodity tolerances follows.

Milk, fat, meat, and meat byproducts of ruminants Tridlate, a preemergence
selective herbicide, is not registered for direct anima treatments on cattle, goats, hogs,
horses, or sheep. However, tridlate resdues of concern may occur indirectly in milk
and edible tissues of livestock as aresult of ingestion of feed items such as. barley grain
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and straw; pea vines and hay; and whest grain and straw. Using the reassessed
tolerances for these livestock feed items, the maximum theoretica dietary burdens of
triallate to beef and dairy cattle are tentatively calculated to be 0.354 and 0.625 ppm,
respectively (seetable below). The dietary burden calculations are tentative because
fidd trid dataremain outstanding for afew potentid feed items (i.e., barley hay and
whest hay); in addition, the data requirements for limited/extensive field rotationa crops
gudies remain outstanding.

Table 11, Cdculation of maximum ruminant dietary burden for tridlate.

S Reglmd % Dry Beef Cattle Dairy Cattle
N T(pi,?)oe Matter | o4 of Diet '?:;?ne')" %of Diet ?:;?ne;"
Pea, hay 10 88 2 0284 50 0568
Barley, grain 005 88 50 0028 40 0023
Barley, straw 03 89 10 0034 10 0034
Wheet, grain 005 89 15 0008 - -
ToTAL] 100 0354 100 0625

In adairy cow feeding study, cows were fed capsules containing a mixture of

triallate TCPSA (1:1) at dose levels of 1, 3, and 10 ppm (16x for dairy cattle and 28x
for beef cattle) each component (i.e,, total dose of 2, 6, and 20 ppm, respectively).
Sixteen cows were divided into three treatment groups plus a control group. After 28
days of dosing, three of the four cows from each group were sacrificed, and tissue
samples were collected; the remaining animas were sacrificed after adminigtration of
thefina dose. Milk and tissue samples were andyzed for residues of tridlate and its
TCPSA metabolite using an adequate GC/ECD method with a detection limit of 0.01
ppm. Only when residue levels were above the andytical method's LOD were samples
from the next highest dose analyzed. The results of the dairy cow feeding study are
presented in Table 12.



Table 12. Residues of tridlate and its TCPSA metabalitein milk and tissues of dairy cows fed capsules containing
amixture of tridlate TCPSA (1:1) a doselevelsof 3 and 10 ppm each component (MRID 00152876).

Maximum Residue Leve (ppm)
Sample Dose Levd (ppm)
Tridlate TCPA Combined
Milk (Day 1 - 28) 10 <0.01 <0.01 <0.02
Musde 10 <0.01 <0.01 <0.02
Liver 10 <0.01 <0.01 <0.02
Kidney 3 <0.01 0.10 <0.11
Kidney 10 <0.01 0.05 <0.06
Fat 3 0.01 0.05 0.06
Fat 10 0.03 0.15 0.18
The dairy cow feeding study showsthéat it is not possible to establish with certainty
whether finite resdues of tridlate will be incurred in milk, muscle, and liver, but thereis
no reasonable expectation of finite resdues (category 3 of 40 CFR §180.6(a)) in these
three matrices. Therefore, tolerances are not required for milk, muscle, and liver.
Eggs, fat, meat, and meat byproducts of poultry. There are no registered direct
animd trestments for trialate on poultry. The only poultry feed items with tridlate uses
include barley grain and wheet grain. The maximum theoreticd dietary burden of
tridlate to poultry is tentatively calculated to be 0.05 ppm (see Table 13).
Table 13. Cdculation of maximum theoretica dietary burden of tridlate to poultry.
Feed item Reassessed Tolerance, ppm %in Diet Dietary burden, ppm
Barley, grain 0.05 75 0.0375
Whet, grain 0.05 25 0.0125 |
Total 100 0.050

In a poultry feeding study, eighty laying hens were divided into three trestment groups
plus a control group. The treated hens were dosed with gelatin capsules at levels
corresponding to adiet containing a 1:1 mixture of tridlate TCPSA at 1, 3, and 10 ppm
(200x dietary burden) each component (i.e., total dose of 2, 6, and 20 ppm,
respectively). After 28 days of dosing, 10 hens from each group were sacrificed, and
tissue samples were collected; the remaining hens were sacrificed after a 28-day
withdrawa period. Eggs were collected throughout the study adminigtration of the final
dose. Eggs and poultry tissue samples were analyzed for resdues of tridlate and its
TCPSA metabolite using an adequate GC/ECD method with a detection limit of 0.01
ppm. Only when residue levels were above the andyticd method' s LOD were samples
from the next highest dose andlyzed. The results of the poultry feeding study are
presented in Table 14.
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Table 14. Residuesof tridlate and its TCPSA metabolitein eggs and tissues of poultry fed capsules containing
amixture of tridlate TCPSA (1:1) a doseleves of 1, 3, and 10 ppm each component (MRID 00150272)

Srmple DoseLevd (pprm) Maximum Residue Leve (ppm)
Tridlate TCPA Combined
Egs 10 0.01 0.03 0.04
Eoos 3 <0.01 <0.01 <0.02
Muscle 10 <0.01 <0.01 <0.02
Liver 10 <0.01 <0.01 <0.02
Kidney 10 <0.01 <0.01 <0.02
Fat 10 004 <0.01 <0.05
Fat 3 0.01 <0.01 <0.02
Fat 1 <0.01 <0.01 <0.02

The poultry feeding data show that it is not possible to establish with certainty whether
finite resdues of tridlate will be incurred, but there is no reasonable expectation of finite
residues (category 3 of 40 CFR 8180.6(a)). Therefore, tolerances are not required for
eggs and poultry tissues.

4.2.1.h. Water, Fish, and Irrigated Crops

Tridlate is presently not registered for direct use on water and agquatic food and feed
crops, therefore, no residue chemistry data are required under these guideine topics.
EFED will provide levelsfor residues of tridlate and TCPSA in drinking water.

4.2.1.i. Food Handling

Tridlateis presently not registered for use in food-handling establishments;, therefore, no
residue chemistry data are required under this guiddine topic.

4.2.1j. Confined/Field Accumulation in Rotational Crops

An acceptable confined rotational crop study has been submitted to satisfy
reregistration requirements under OPPTS GLN 860.1850. The confined rotationa
crop study indicates that the metabolism of tridlate in rotationd cropsis Smilar to thet in
primary crops (pea and whesat). Radioactive residues (expressed in terms of
[1*C]tridlate equivaents) accumulated at levels above 0.01 ppm invon al commodities
of lettuce, radish, and whest that were planted in sandy loam soil 30/76, 120, and 365
days after trestment (DAT) of the soil with [“*Cltridlate a 1.95 Ib ai/A (1.3x the
maximum seasond rate registered for annua crops). In generd, residue accumulation

36



declined from shorter to longer rotation intervals. Radioactive residues remained
detectable in dl rotated plant matrices at the 365-DAT rotation interval.

The study adequately characterized/identified the mgority of radioactive residues.
Tridlate and its TCPSA metabolite were the only identified resduesin any of the crop
matrices. A mgor amount of radioactivity (5-25% TRR) was dso characterized asa
polar unknown. Severa gpproaches (such as acetylation, derivatization, acid/base
hydrolysis, and molecular weight Sze excluson) were used in the attempt to further
identify the polar unknown residues. Based on these results, the registrant concluded
that the polar unknown is polysaccharide in character.

Because triallate resdues of concern (tridlate and its TCPSA metabolite) were
detected in rotational crop commodities, limited field rotational crop studies must be
conducted. The limited field trials should be conducted on representative crops of the
root and tuber vegetables, leafy vegetables, and small grains a two Sites per crop for a
total of Sx tridds. The Sx trids should be conducted on crops which the registrant
intends to have as rotationa crops on the product labels. Samples should be analyzed
for resdues of tridlate and its TCPSA metabolite. If these limited field trids indicate
that quantifiable tridlate residues of concern will occur, then extensive field rotationd
crop tridls and rotational crop tolerances will be required. The regisirant should consult
OPPTS GLN 860.1900 (Fidd Accumulation in Rotationd Crops) for additional
guidance concerning this requiremen.

The need for rotationd crop tolerances and redtrictions will be determined following
submission of the required field rotationd crop studies.

4.2.1k. Tolerance Reassessment Summary

The established tolerances [40 CFR §180.314, (a)] for residues of tridlate in/on plant
commodities are currently expressed in terms of tridlate per se. No tolerances have
been established for animd or processed food/feed commodities. Thetridlate
tolerance expression needs to be revised in order to reflect the HED’ s Metabolism
Asessment Review Committee determination thet tridlate and its TCPSA metabolite
should be regulated and assessed for dietary exposure.

The Agency has updated the list of raw agricultural and processed commodities and
feedstuffs derived from crops (Table 1, OPPTS GLN 860.1000). Asaresult of
changesto Table 1, tridlate tolerances for certain commodities which have been
removed from Table 1 need to be revoked, and some commaodity definitions must be
corrected. In addition, tolerances for commodities which will not be supported for
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reregistration need to be revoked. A summary of tridlate tolerance reassessmentsis
presented in Table 15.

Tolerances Listed Under 40 CFR 8180.314 (a): The tolerances listed under 40 CFR
§180.314 (a) should be moved to 8180.314 (c) to specify regiond registration of
tridlate. Uses of the registered G and EC formulations of tridlate, when applied
according to labd directions, are permitted only in the states of CO, ID, KS, MN, MT,
NE, NV, ND, OR, SD, UT, WA, and WY.

Sufficient data have been submitted to reassess the established tolerances for the
following plant commodities, as defined: barley, grain; barley, straw; pess; pess,
forage; peas, hay; wheset, grain; and whest, Straw. The available data from field trids
reflecting the maximum registered use patterns suggest that the combined residues of
tridlate and its TCPSA metabolite will exceed the currently established tolerance leve
of 0.05 ppm for most of the above commodities.

The established tolerances for the following commodities, as defined, should be
revoked: grass, canary, annud, seed; grass, canary, annud, straw; lentils; and lentils,
hay. The use of tridlate on canary grassis not being supported for reregistration, and
this Site has been removed from al of Monsanto’ s end-use products containing triallate
asthe active ingredient. Lentils may be classified as peas in accordance with 40 CFR
§180.1(h), and adequate data are available for peas. Lentil forage and hay are no
longer considered significant livestock feed items and have been deleted from Table 1
(OPPTS GLN 860.1000).

New Tolerances Needed Under 40 CFR §180.314 (c): Asaresult of changesin
Table 1 (OPPTS GLN 860.1000), field residue data and tolerances are required for
barley hay, whest forage, and wheset hay. The requested data for wheat hay may be
trandated to barley hay since the registered uses of tridlate on barley and wheet are
identical. Adequate data are available for whesat forage and these data may be the
basis for tolerance establishment.

The available wheat processing data indicate that the combined residues of tridlate and
TCPSA did not concentrate in flour but concentrated in bran (2.5x) and shorts (2.0x).
Thesefractions were processed from whole wheat grain bearing nondetectable
residues of tridlate (<0.01 ppm) and detectable residues of TCPSA (0.03 ppm)
following trestment a 1.7x the maximum registered rate. The HAFT (combined
residues) of whest grain from trids reflecting 1x trestment is <0.02 ppm. Based on this
HAFT and the observed concentration factors, the maximum expected combined
residues are <0.05 ppm for bran (2.5 x <0.02) and <0.04 ppm for shorts (2.0 x <0.02
ppm). These maximum expected residues are equa or less than the reassessed
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tolerance of 0.05 ppm for wheat grain. Therefore, tolerances for the combined
resdues of tridlate and TCPSA in whesat bran and shorts need not be proposed.

The reregigration requirements for limited/extensive field rotationa crop sudies have
not been fulfilled. Depending on the outcome of these required studies, rotationa crop
tolerances may be required.

The expected dietary burdens of triallate to beef/dairy cattle and poultry animas were
recal culated following tolerance reassessment of livestock feed items. The available
anima feeding Studies suggest that it is not possible to establish with certainty whether
finite resdues of tridlate will be incurred, but there is no reasonable expectation of finite
residues (Category 3 of 40 CFR §180.6). Therefore, tolerances are not required for
milk, eggs, and animal tissues.

Pending Active Tolerance Petition: FAP#8F2128. Monsanto has proposed the
establishment of regiond tolerances for the combined resdues of tridlate and its
TCPSA metabolite in/on sugar beet roots at 0.1 ppm, sugar beet foliage at 0.5 ppm,
and dried sugar beet pulp a 0.2 ppm. Pending adequate resolution of issuesrelating to
drinking water levels of comparison (DWLOCs), HED could recommend for the
establishment of the proposed tolerances (DP Barcode D237774, S. Chun, 1/12/98).

Table15 Tolerance Reassessment Summary for Tridlate. All Tolerances should be established

under 40 CFR §180.314 (¢)
Egablished Reassessed
Commodity Tolerance* Tolerance? Com

[Correct Commodity Definition]

(ppm) (Ppm)

Tolerance Listed Under 40 CFR §180.314 ()

The available data, reflecting the maximum registered use
Baley, grain 0.05(N) 0.05 pattern, indicate that residues of trialate and its TCPSA
metabolite were <0.01 ppm each in/on barley grain.

The available data, reflecting the maximum registered use
patterns, indicate that the maximum combined residues of

Barley, straw 005(N) 03 tridlate and its TCPSA metabolite were 0.26 ppm infon
barley straw.
Grss, canary, annud, 0.05 Monsanto has indicated that it will not support the use of
seed tridlate on canary grass, and this site has been removed
Revoke \ . .
Grass, canary, annud, from dl of Monsanto’ s end-use products containing trialate
Sraw 005 asthe active ingredient.

Since atolerance for peasis established, the tolerance for
Lertils 0.05(N) Revoke lentils should be revoked. According to 40 CFR §180.1(h),
the established tolerance for peas will apply to lentils.

Lertils forage 0.05(N) Revoke

Lantil fnr:gn and hnj/ aeno InnrJa' considered dgnifinanf
livestock feed items and have been removed from Table 1
(OPPTS GLN 860.1000).
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Commodity

Lentils, hay

Established
Tolerance*

(ppm)

005 (N)

Reassessed
Tolerance?

(ppm)
Revoke

Comments
[Correct Commodity Definition]

Pees
[Pea, succulent]

005 (N)

0.2

The available data, reflecting the maximum registered use
pattern, indicate that the maximum combined residues of
tridlate and its TCPSA metabolite were 0.12 ppm in/on the
seed and pods of succulent peas and <0.02 ppmin/on the
seed and pods of dried pess.

[Pea, dry]

005 (N)

0.2

The available data, reflecting the maximum registered use
pattern, indicate that the maximum combined residues of
tridlate and its TCPSA metabolite were 0.12 ppm in/on the
seed and pods of succulent peas and <0.02 ppm in/on the
seed and pods of dried pees.

Pess, forage
[Pea, field, vines]

0.05(N)

05

The available data, reflecting the maximum registered use
pattern, indicate that the maximum combined res dues of
tridlate and its TCPSA metabolite were 0.39 ppm infon the
vines of succulent peas and 0.27 ppm in/on the vines of

dried pess.

Pees, hay
[Pea, field, hay]

0.05 (N)

10

The available data, reflecting the maximum registered use
pattern, indicate that the maximum combined residues of
tridlate and its TCPSA metabolite were 0.73 ppm in/on the
straw of succulent peas and 0.36 ppm in/on the straw of

dried pess.

Whedt, grain

0.05 (N)

0.05

The available data, reflecting the maximum regisered use
pettern, indicate that the maximum combined residues of
tridlate and its TCPSA metabolite were 0.04 ppm in/on

whest grain.

Whest, straw

005 (N)

10

The available data, reflecting the maximum registered use
pattern, indicate that the maximum combined residues of
tridlate and its TCPSA metabolite were 0.94 ppm infon

wheat straw.

New Tolerances Needed Under 40 CFR §180.314 (c)

Barley, hay

TBD?

The requested data for wheat hay will be trandated to
barley hay.

Whest, forage

05

The available data, reflecting the maximum registered use
pattern, indicate that the maximum combined res dues of
tridlate and its TCPSA metabolite were 0.42 ppm infon
wheet forage.

Whest, hay

TBD

Additiond data are needed.

Proposed Tolerances Under 40 CFR §180.314 (¢)

Sugar Bedt, root

0.1

No additiond dataare needed.

Sugar Bedt, top

05

No additiona dataare needed.

Sugar Best, pulp

0.2

No additiond data are needed.




! Theestablished toleranceis expressed interms of tridlate per se.
2 Thereassessad tolerance is expressed in terms of the combined residues of tridlate and its TCPSA metabolite.
8 TBD =Tobedetermined. Reassessment of tolerance(s) cannot be made at this time because additiond data are required.

421.1. CODEX Harmonization

There are no Codex MRLsfor tridlate; therefore, no questions of competibility with U.S.
tolerances exists.

42.1m. Anticipated Resdues

Table 16 contains the anticipated residues (ARs) which should be used for acute and chronic
dietary risk assessment for tridlate for whegt, barley, dry pea, and sugar beets. Since whedt,
barley, dry peas, and sugar beets are considered blended commodities, the ARs for chronic
and acute analyses will be the same. For the purposes of this assessment, residue field trid data
were used for the chronic and acute AR cdculations.

Wheat PDP monitoring data were available for wheet. These data were not used for the AR
caculation for wheat because PDP does not andyzefor the TCPSA metabolite. All of the
samples analyzed by PDP reported non-detectable residues of parent tridlate. Field tria
sampleswere andyzed for both tridlate and the TCPSA metabolite and there were measurable
resdues in these.

FDA monitoring data for peas are dso available. However, these data were not used in the AR
caculation for peas because very few samples were andyzed, and analyses determined the
parent compound only. All of the samples were non-detectable. Available fidd trid datafor
pess dso analyzed the TCPSA metabolite with measurable resdues.

For sugar beets, available field trid data analyzed parent tridlate and TCPSA residues, and it
was used for chronic and acute anticipated residues calculation.

For al the samples that were non-detectable, 1/2 LOD (0.005 ppm) was used as the residue
vaue.

Table 16. Anticipated Residuesfor Triallate Acute and Chronic Dietary Risk Assessment
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Commodity Anticipated Resdue % Crop Trested Concentration Factor
(Ppm) Estimated Weighted
Maximum' Avaage?®
whegt grain 0.01 8 6
whest flour - 8 6 0.5x
whest bran -- 8 6 2.5x
wheat shorts - 8 6 2.0x
wheat mill byps - 8 6 2.0x
barley 001 13 9
barley flour - 13 9 0.5x
barley bran - 13 9 2.5x
dry pea 001 30 13
sugar beet tops 011 21 21
sugar beet root 0.008 21 21
sugar beet molasses - 21 21 0.18x
Sugar beet sugar - 21 21 0.18x
sugar beet dried pulp - 21 21 2.7

Estimated maximum percent crop trested will be used for acute DEEM runs.
2\Weighted average percent crop treated will be used for chronic DEEM runs.
% This percent of crop treated will aso be used for the cancer dietary risk assessment.

Succulent (green) peas are not considered a blended commodity. Therefore, acute and chronic
ARswill be different. For_succulent (green) peas an AR vaue of 0.09 ppm (average from
fidd trids) should be used for chronic dietary risk assessment with a percent of crop treated of
4%. For the acute dietary risk assessment, the resdue data file should be congtructed using the
following vaues for non-zeros: 0.11 ppm, 0.12 ppm, 0.07 ppm, 0.07 ppm. Note that the percent
of crop trested for acute dietary risk is 12%.

4.2.1.n. Dietary Exposure and Risk Analysis

A dietary exposure andysis using the Dietary Exposure Evauaion Modd (DEEM ™) was
completed (Memo, J. Mordes, 10/12/99) for arefined Tier 3 gpproach for acute, chronic (non-
cancer), and cancer dietary exposure. The DEEM ™ andys's evauated the individua food
consumption as reported by respondents in the USDA 1989-91 Continuing Surveys for Food
Intake by Individuas (CSHII) and accumulated exposure to the chemica for each commodity. For
all dietary andyses, anticipated residues and percent of crop treated data were used, as previoudy
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gsated. HED'slevel of concern for acute and chronic dietary risk is>100% of the aPAD and
cPAD.

Acute Dietary Exposure and Risk

Two acute probabilistic/Monte Carlo dietary exposure anayses were performed as recommended
by the HIARC. Table 17 and 18 summarized the results for the Generd population and for females
13-50 years, repectively. It should be noted in Table 17 that the risk for al ethnic populationsis
not higher than that for the genera population.

Table17. Acute Probabiligic/Monte Carlo Dietary Exposure Resultsfor Triallatefor the General

Population.
Subgroups 95'" Per centile 99" Per centile 99.9"" Per centile

Exposure Exposure Exposure

(% aPAD) (% aPAD) (% aPAD)

U.S. Population 0.000003 0.000029 0.000268
(<1 (<1) (<1)

All infants (<1 year) 0.000005 0.000021 0.000736
(<1 (<1) (<1)

Nursing infants (<1 year) 0.000002 0.000003 0.000048
(<1 (<1) (<1)

Non-nursing infants (<1 yesar) 0.000005 0.000028 0.000751
(<1 (<1) (<1)

Children (1-6 years) 0.000005 0.000076 0.000650
(<1 (<1) (<1)

Children (7-12 years) 0.000004 0.000051 0.000349
(<1 (<1) (<1)

Table 18. Acute Probabilistic/M onte Carlo Dietary Exposure Resultsfor Triallatefor Females.,

Subgroups 95'" Per centile 99" Per centile 99.9"" Per centile

Exposure Expoaure Exposure

(% aPAD) (% aPAD) (% aPAD)

Females (13+ /pregnant/not 0.000002 0.000027 0.000204
nursing) (<1 (<1) (12

Femdes (13+/nursing) 0.000003 0.000106 0.000305
(<1) (<1) (1.8)

Femaes (13-19 yearsnot 0.000002 0.000005 0.000221
pregnant/not nursing) (<1 (< 13

Females (20+ years/not 0.000002 0.000026 0.000204
pregnant/not nursing) (<1 (<1 12
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Subgroups 95'" Per centile 99" Per centile 99.9"" Per centile
Exposure Exposure Exposure
(% aPAD) (% aPAD) (% aPAD)
Females (13-50 years) 0.000002 0.000013 0.00019
(<1 (<1) (L2)

The percent acute population adjusted doses (PADs) were below HED’ s level of concern (2% of
aPAD) at the 99.9" percentile of exposure for the females 13+ subgroup and <1% aPAD for the
genera population. Therefore, the acute dietary risk associated with the uses supported through
reregistration and the proposed use on sugar beets of tridlate is below the Agency’slevel of
concern.

Chronic and Cancer Dietary Exposure and Risk

The chronic (non-cancer) and cancer DEEM ™ analyses used mean consumption (3 day average).
Anticipated residues and percent crop treated information were used. Table 19 summarizesthe
chronic dietary exposure and includes the U.S. generd population and other subgroups. The other
subgroups included are dl infant and children subgroups and the highest dietary exposures for the
respective adult population subgroups (i.e., femaes and the other genera population subgroup
higher than U.S. population).

Table19. Chronic Dietary Exposure Resultsfor Triallate.

Subgroups Chronic Total Exposure Chronic Risk
(mg/kg/day) (% cPAD)

U.S. Population 0.000001 <1%
Non-nursing infants 0.000003 <1%

(< 1yearald)

Children (1-6 years old) 0.000003 <1%
Femdes (13-19 years old/not 0.000001 <1%
pregnant/not nursing)

Males (13-19 yearsold) 0.000001 <1%

The FQPA Safety Factor was removed (equivaent to afactor of 1x) for chronic exposures.
Therefore the chronic PAD and the chronic RfD areidentica. All chronic (non -cancer) %PADs
for al subgroups were < 1%. The results of the chronic dietary analysis indicate that the chronic
dietary risk associated with the uses supported through reregistration and the proposed use on sugar
beets of tridlate is below the Agency’slevd of concern.

Cancer Digtary Risk:



The Agency generaly considers 1 x 10°® as neglligiblerisk (i.g, lessthan 1 in 1 million) for cancer.
The results of this andysisindicate that the cancer dietary risk of 7.1 x 10® associated with the uses
suuported through reregistration and the proposed use on sugar beets of tridlate is below the
Agency’sleve of concern.

Exposure _ . :
Subgroup (mokg/day) Lifetime Risk Edimate*
U.S. Population (48 states) 0.000001 7.1x 108

LifetimeRiskEstimate * 70&year Lifetime Exposure (mg/kg/day) x Ql(
" (0.000001 mg/kg/day) x (7.17 x 10%? (mg/kg/day)*')

422 Water

All information for surface and ground water were provided by EFED (Memo, J. Hetrick et. d.,
2/25/99; amended 3/17/99, 12/22/99 and 3/28/2000).

Tier | EECsfor tridlate resdues (tridlate+ TCPSA) were caculated for surface water and ground
water. Based on EFED’ s assessment, Tier 1 modd estimated acute and non-cancer tridlate resdue
concentrations for both surface and ground water did not exceed the acute and chronic (non-
cancer) DWLOCs. However, the 36 year annual mean triallate resdue concentration in
surface water exceeded the DWLOC for cancer (0.45 ppb).

Therefore, Tier 1| PRZM-EXAMS modeing with the index reservoir (IR) and the PCA (Percent
Crop Correction Factor) was conducted to refine the Tier 1 water assessment (Memo, J. Hetrick
. d., 12/22/99). When using thismodd, the estimate should be higher than most valuesthat are
Seen in areas Where aparticular crop isgrown. A preliminary assessment comparing monitoring
datafor afew chemicds to estimates made using these methods indicate the estimate may not be
consigtently consarvative. However, monitoring data at drinking water facilitiesis sparsdly available
and we are unable to check the vdidity for most crops against monitoring data at thistime.

The index reservoir represents awatershed that is more vulnerable than most used as drinking water
sources. It was developed from ared watershed in western 1llinois (Jones et ., 1997). The index
reservoir is used as a standard watershed that is combined with loca soils, weather, and cropping
practices to represent a vulnerable watershed for each crop that could support a drinking water

supply.
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A single steady flow has been used to represent the flow through the reservoir.  Discharge from the
reservoir dso removes chemical from it so this assumption will underestimate remova from the
reservoir during wet periods and overestimates removal during dry periods. This assumption can
both underestimate or overestimate the concentration in the reservoir depending upon the annud
precipitation pattern at the Ste. The index reservoir scenario uses the characteristic of asingle soil to
represent dl soilsin thebagn. Soils can vary subgtantidly across even smdl aress, thus, this
variation is not reflected in these Smulations

The index reservoir scenario does not consider tile drainage. Areasthat are prone to substantial
runoff are often tile drained. This may underestimate exposure, particularly on a chronic basis (the
watershed on which the IR is based had no documented tile drainage).  Additionaly, EXAMSis
unable to easlly modd spring and fal turnover which would result in complete mixing of a chemicd
through the water column during these events. Because of this inability, Shipman City Lake has
been smulated without dratification. There is data to suggest that Shipman City Lake does dratify
in the degpest parts of thelake at least in some years. This may result in both an over and
underestimation of the concentration in drinking water depending upon the time of the year and the
depth the drinking water intake is drawing from. A full description of the Index Reservair is provided
in the “Guidance for Use of the Index Reservoir in Drinking Water Exposure Assessment”
from EFED.

The PCA factor adjusts for the highest specific crop coverage on a 8 digit Hydrologic Unit Code
(HUC) watershed (Effland et d., 1999). The PCA for whest is0.56. Limitations in the data used
to develop the PCA include:

The size of the 8-digit HUC may not provide reasonable estimates of actud PCAsfor smdler
watershed capable of supporting acommunity water system.

The conversion of county-level data to watershed-based percent crop areas assume the distribution
of the crops within a county is uniform and homogeneous. Distance between the treeted fidlds and
the water body is not addressed.

The PCA’s were generated using 1992 Census of Agriculture. However, recent changesin the
agriculture sector from farm hill legidation may significantly impact the distribution of crops
throughout the country. Therefore, the approach assumes that year-to-year variation in cropping
patterns are minimd, thus, have minima impacts.

Although surface water monitoring data from non-targeted studies indicate that time weighted mean

triallate (parent only) concentrations do not exceed the DWLOC for cancer (0.45 ppb), there are
no surface water monitoring data available to assess TCPSA concentrations in surface waters.

46



4.2.2.a.

Surface Water Modeling

Tier 11 modding was conducted using PRZM (ver. 3.1) and EXAMS (ver 2.97.5) usng IR and
PCA. Tables 20 and 21 summarize the cumulative tridlate resdues (tridlate + TCPSA)
concentrations from spring application on spring wheat and fal applications on winter whest,
respectively. Shallow incorporation devates the trialate concentrations in surface waters.
However, the main factor affecting tridlate runoff gppears to be dependent on gpplication date;
spring applications of tridlate regardiess of incorporation depth caused annua mean tridlate
residue concentration to exceed the chronic cancer DWLOC of 0.45 ppb (see Section 4.2.2d.
for DWLOC cdculations).

Table 20. Triallate Residue Concentration (ug. triallate equivalents/L) in Surface Water for Spring Wheat in

North Dakota (IR + PCA)
Tridlate TCPSA Cumulative Triallate Residues?
Concentration
2" No 2" No 2 No

incorporation incorporation incorporation incorporation | incorporation incorporation
Peak* 3.452 7.764 0.777 1.688 4.229 9.452
90 Day 1.690 3731 0.624 1.357 2314 5.088
Average!
Annua Mean 0.642 1421 0.310 0.675 0.952 2.096
36 Year Annua 0.391 0.875 0.175 0.382 0.566 1.257
Mean

1-1in 10 year concentration

2-Summation of tridlate and TCPSA

Table21. Triallate Residue Concentration (ug. triallate equivalents/L) in Surface Water for Winter Wheat in

North Dakota (IR + PCA)
*
Triallate TCPSA Cumulative Trialate Residues
Concentration
2" No 2" No 2" No
incorporation incorporation incorporation incorporation | incorporation incorporation
110 311 6.83 111 241 4.22 9.24
Peak
/10 1.30 2.87 0.91 1.98 221 4.85
90 Day
Average
1/10 0.39 0.87 0.43 0.95 0.82 1.82
Annua Mean
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Table21. Triallate Residue Concentration (ug. triallate equivalents/L) in Surface Water for Winter Wheat in
North Dakota (IR + PCA)

36 Year Annud 0.15 0.35 0.21 0.46 0.36 0.81
Mean
Summetion of tridlate and TCPSA

4.2.2b. Ground Water Moddling

The environmentd fate data for tridlate suggest it is not expected to move into ground weter.
This assessment is based on tridlate s moderate soil sorption affinity (K. and itslow to
moderate persstence in terrestria environment. In contrast, TCPSA has fate properties of
pesticides (low Koc and moderate persistence) found in groundwater.

Based on the SCI-GROW modd, estimated concentrations of tridlate residues (trialate +
TCPSA) in shdlow ground water are not expected to exceed 0.21 ppb (Table 22). This
concentration can be considered as both the acute and chronic value.

SCI-GROW, the modd used for estimating the ground-water environmental concentration isa
screening level model developed by Dr. Michael Barrett of EPA/OPP to estimate the maximum
ground-water concentration from the application of a pesticide to crops. As such, the estimated
maximum concentration derived using SCI-GROW should be consdered a high-end to bounding
estimate of acute exposure. If the risk associated with this estimate is exceeded, ether a the
acute or chronic endpoints, refinement of the exposure estimate will be necessary to better
characterize actual exposures.

Table 22. SCI-GROW Triallate Residue Concentrations (ug. triallate equivalents/L [ppb]) in

Groundwater
Crop Tridlate TCPSA Cumulative Trialate
Residuest
Winter Whesat 0.03 0.18 0.21
Spring Wheat 0.02 0.15 0.17

1-Summation of triallate and TCPSA

4.2.2.c. Monitoring Data
a. Ground Water

There have been no detections of tridlate in ground water monitoring studies including NAWQA
and STORET. Tridlate also was not reported in the EPA Pesticide in Ground Water Database.
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Environmentd fate data for tridlate suggest thet tridlate is not expected to move into
groundwater because it has moderately high sorption affinity to soil (low mohility) and low to
moderate persstence. In contrast, TCPSA has fate properties of pesticides (low Koc and
moderate persstence) found in groundwater. There are no ground water monitoring data for
TCPSA to assess leaching potentia under actua use conditions.

b. Surface Water

Surface water monitoring data indicate the frequency and magnitude of tridlate detectionsin
surface water are associated with smdl grain production areas in the northern tier states of United
States (e.g. Minnesota to Washington) and Canadian Prairie Provinces. In the United States, the
highest detection frequency (50% of samples) and concentration of tridlate (0.65 pg/L) were
found in filtered, ambient water samples in the Northern Red River Basin and the Centrd Plateau
of the Columbia River USGS NAWQA sudy units. The maximum annua pesk and maximum
time weighted annual mean tridlate concentration, respectively, were 0.28 and 0.0775 pg/L for
the Northern Red River Basin and 0.65 and 0.0478 pg/L for the Central Plateau of the
ColumbiaRiver. In Canadian monitoring programs, the maximum tridlate concentration in
unfiltered water was 0.87 pg/L from afarm pond. A higher tridlate concentration (102.6 pg/L)
was observed in asingle sample (# 876274, 10/1/87) in a Canadian Prairie Surface Water sudy
in the Qu' Appelle River. However, further analyss of this detection indicates an error in the
reported data ; the correct concentration is 0.0026 pg/L (FAX, Bing Chu to Dr. Andrew Klien,
Monsanto, 2/20/98). Long-term average concentrations (e.g., time-weighted annual mean)
could not be determined from Canadian monitoring studies. EFED notes that only peek tridlate
concentrations in the reported monitoring studies exceed the HED cancer DWLOC. However,
the maximum time-weighted annua mean concentration of tridlate (0.077 pg/L) is subgtantialy
lower than the HED cancer DWLOC (0.45 pg/L).

Based on the water assessment for tridlate and its degradate TCPSA, EFED believesthat the
magor uncertainty in the water assessment is related to the fate and transport of TCPSA. EFED
recommends that the registrant submit Subdivison N guiddine studies for TCPSA including
aerobic soil metabolism, aerobic aguatic metabolism, and batch equilibrium.  These data are
needed to confirm the supplemental data used in modeling. EFED notes that the regisirant is
attempting to fill data ggps for TCPSA water assessment by preparing a surface water monitoring
program at community water systemsin the tridlate use areas. Such a monitoring program
would provide the necessary datato assesstridlate and TCPSA concentrationsin drinking
water.

4.2.2.d. Drinking Water Risk (Acute, Chronic, and Cancer)
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DWLOC,ye (FOL)=

Drinking water levels of comparison (DWLOCs) for acute, chronic, and cancer dietary risk from
drinking water were caculated. A DWLOC is atheoretica upper limit on apesticide’s
concentration in drinking water in light of tota aggregate exposure to a pesticide in food, drinking
water, and through residentiad uses. A DWLOC will vary depending on the toxic endpoint, with
drinking water consumption, and body weights. Different populaionswill have different
DWLOCs. The Agency uses DWLOCs interndly in the risk assessment process as a surrogate
measure of potentia exposure associated with pesticide exposure through drinking weter. 1n the
absence of monitoring data for pesticides, it is used as a point of comparison against conservative
mode estimates of a peticide’ s concentration in water. DWLOC vaues are not regulatory
sandards for drinking water. They do have an indirect regulatory impact through aggregate
exposure and risk assessments.

HED has cal culated DWLOCs for acute and chronic (non-cancer and cancer) exposure to
tridlate + TCPSA in surface and ground water for the U.S. population, children (1-6 yrs), and
femdes (13+/nursing). DWLOCs were caculated and compared to modd estimates of tridlate
concentrations in ground and surface water. Based on the acute and chronic dietary exposure
estimates presented above, drinking water levels of comparison (DWLOCs) were caculated
using the formulas presented below.

[acute water exposure (mg/kg/day) x (body weight, kg)]

[consumption (L/day) x 10° mg/Fd

where acute water exposure (mg/kg/day) = aPAD - acute food exposure (mg/kg/day)

DwL mchronic (Fgll-):

[chronic weter expasure (mg/kg/day) x (body weight, kg)]

[consumption (L/day) x 10 myFd|

where chronic water exposure (mg/kg/day) = [cPAD - (chronic food exposure + resdentia exposure) (mg/kg/day)]

For Cancer DWLOCs:

[chronic water exposure (mg/kg/day) x (body weight)]

DWLOCcancer (ug/L) *
[consumption (L) x 10%® mg/ug]

chronic water exposure (mg/kg/day) * W& [(chronic food%residential exposure) (mg/kg/day)]
Q
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The default body weights and drinking water consumption used were: 2 liters (L) of drinking water
consumed per day by adultsand 1 L per day consumed by children; and for default body weights:
males - 70kg, femaes - 60kg, and children - 10 kg. The negligiblerisk is 1x10°. DWLOCs are
shown in Tables 23 to 25.

Table 23. Acute Scenario

Subgroup NOAEL Acute PAD Food Water SCI- PRZM/ EXAMs DWLO
(mglkg/day) | (mg/kg/day) Exposure Exposure GROW (ppb) C (ppb)
(from (mg/kg) (Ppb)
DEEM ™) - N
(0]
(mgkg/day) Incorporatio | Incorporatio
n n
us 60 0.60 0.000268 0.599732 0.21 4.229 9.452 20,990
Population
Children (1-6 60 0.60 0.000650 0.599350 0.21 4.229 9.452 6000
years)
Females (13+ 5 0.017 0.000305 0.016695 0.21 4.229 9.452 500
nursing)

Table24. Chronic DWLOCs

Subpopulation Food Exposure | Chronic PAD Maximum SCI-GROW PRZM /EXAMs DWLOC
(fromDEEM™ | mgkgldey Water (ppb) (ppb) (Ppb)
) Exposure §
mgkg/day) (mokg) z No
Incorporation Incorporation

U.S. Population 0.000001 0.025 0.024999 021 0.566 1257 875
Females (13+ 0.000002 0.025 0.024998 021 0.566 1257 750
yrs/nursing)
Children 0.000003 0.025 0.024997 021 0.566 1257 250
(1-6 yearsold)

Table 25. Cancer DWLOC

Subgroup Qr Food Exposure Water SClI- PRZM/ EXAMS DWLOC
(mg/kg/day)* (from Exposure | GROW (ppb) (ppb)
DEEM ™) (mgkg) | (ppb) -
(mg/kg/day) 2 No

incorporation | incorporation

uUs. 0.0717 0.000001 0.00001 0.21 0.566 1.257 0.45
population
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Estimated maximum concentrations of tridlate + TCPSA in surface water are 4.229 ppb (2"
incorporation) and 9.452 ppb (no incorporation). The estimated average concentration of tridlate (+
TCPSA) in surface water is 0.566 ppb (mean annua with 2" incorporation) and 1.257 ppb (mean annua
with no incorporation). Concentrationsin ground water are not expected to be higher than 0.21 ppb.
Note: For the purposes of the screening-level assessment, the maximum and average concentrationsin
ground water are not believed to vary sgnificantly. The maximum estimated concentrations of tridlate
+TCPSA in surface water are less than OPP's DWLOCsfor tridlate +TCPSA in drinking water asa
contribution to acute and chronic (non-cancer) aggregate exposure. However, the 36 year annual
mean estimated concentrations exceed OPP’'s DWL OC for triallate +TCPSA in drinking water
asa contribution to cancer aggregate exposure.

4.3 Occupational Exposure

Tridlae is a thiocarbamate herbicide that is used to control wild oatsin pess, lentils, barley, durum whest,
spring and winter wheat, and triticale, and for suppression of downy brome (Bromus tectorum), Cheat (Bromus
secalinus) and Japanese brome (Bromus japonicus) in winter whest and winter barley. Tridlateisformulated asa
technica-grade manufacturing product (94.0 percent active ingredient), granular (10.0 percent active ingredient), a
combination granule named BUCKEL® (10 percent Tridlate active ingredient and 3 percent %,%,%-triflouro-2,6
dinitro-N,N-dipropyl-p-toluidine), and emulsifiable concentrate (46.3 percent active ingredient). There has been
relatively few incidents of illness reported due to tridlate use. On the list of the top 200 chemicas for which the
Nationa Pesticide Telecommunications Network received calls from 1984-1991, tridlate was not reported to be
involved in human incidents

Tridlate can be applied with a groundboom, tractor- drawn spreader, or an enclosed fixed- wing - aircraft, a
arate of 1.00 to 1.5 quarts active ingredient (a.i.) per acrefor liquid and 1.25 to 1.5 pounds a.i. per acre for
granules. Aircraft application is banned for BUCKEL®, due to presence of %,%,%-triflouro-2,6-dinitro-N,N-
dipropyl-p-toludine which is the other active ingredient in BUCKEL®- Aerid application of granular formulationsis
about 1 percent of total use.

Based on the handlers activity use pattern the duration of exposure is only short-term (1-7 days) and
intermediate-term (1 week to 6 months) for occupationa handlers. Thisis based on the fact that there are different
planting periods of the registered cropsfor tridlate. Based on the current use pattern (Maximum gpplication rate of
151b (ai.) /A per year) and handler activities, long-term (chronic) exposure is not anticipated (nor expected);
therefore, a dose and end point was not identified by HIARC nor is along-term (chronic) exposure risk assessment
required.

The Pesticide Handler Exposure Database (PHED) was used because there is no chemicd specific data, which
reflects the actua use patternsfor this herbicide. When using PHED asatool for estimating exposure, high
confidence data have a grade quality of A or B and aminimum of 15 replicates per body part. Low confidence data
are based on D or E grade data and/or fewer than 15 replicates per body part. Mixing/loading and applying liquids
for groundboom scenario(s) have high quality grade data. Mixing/loading liquids in support of enclosed fixed
wing-aircraft have high quality grade data, and applying liquids for an enclosed fixed wing- aircraft scenario have
medium quality grade data. Mixing/loading granulars in support of an enclosed fixed wing-aircraft, and tractor
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drawn broadcast spreader scenario(s) have low quality grade data for dermad data points but has high quality
data for inhaation data points. Applying granulars for aeria and tractor drawn broadcast spreader scenario(s) have
low qudlity grade data.

Thereisminima potentiad for trialate exposure viainhdation because of the low acute toxicity (LCs, > 5.3
mg/L, Toxicity Category 1V), low vapor pressure (16mPaat 25° C, for the technica grade) and low unit exposure
vaues of daly inhaation doses at the basdine. However, occupationa inhdation daily dose vaues were il
caculated and presented for this risk assessment. Occupational inhalation exposures were not considered to have
sgnificant effects on thisrisk assessment. At basdline [and at engineering controls for scenarios; 3(b) and 4(b) -
fixed wing enclosed arcraft] inhdation, caculated short-, and intermediate-term MOEs ranged between 330 to
8,400 which are greater than thetarget MOE of 100; which does not exceed HED’ s level of concern.

For occupationa handlers, derma MOE(s) above 100 do not exceed HED's level of concern. All
occupationa exposure risk estimates, for Far-Go® (Granular and Liquid) formulation for short- and intermediate-
term exposures for handlers, do not exceed HED's level of concern at basdline protection and enclosed fixed wing-
arcraft scenarios (caculated derma MOE's for mixer/loaders are > 6,800, for applicators, and flaggers are >
5000), except for scenarios; 1a) [Mixing/loading liquids for ground boom gpplication (MOE=86)], and 1b)
[Mixing/loading liquids for aerid gpplication (MOE=20)]; however with additional PPE (gloves) to minimize
derma exposures for these two scenarios, exposurerisk estimates, do not exceed HED's level of concern
(MOEsare above 2500).

Cancer risk estimates at basgline protection (i.e., long-deeve shirt, long pants, no gloves, shoes, and
socks) do not exceed 4.0 x 10°, except for (1a)[mixing/loading liquids] in support of groundboom, (1b)
[mixing/loading liquidg], and (2a) [loading granules] in support of aerid gpplication; however, with implementing
risk mitigation [addtional PPE; gloves|to minimize dermd exposures cancer risk estimates do not exceed 7.7
x 107,

For pre-emergent herbicides used on crops that are mechanicaly planted, such as pess, lentils, barley, durum
whest, spring and winter whegt, a post-gpplication exposure assessment is not necessary unless the exposure
assessor has specific informationa data regarding the application method and timing, or the crop and cultura
practices (per Exposure Scientific Advisory Committee (SAC) policy #8). Based on tridlate registered use
patterns, a post-application exposure assessment is not required.

There are no residential uses nor are there any occupational uses resulting in non-dietary exposure to
infants and children, at thistime.

4.3.1 Handler Exposures & Assumptions

Based on the use patterns, it is not expected that one handler would mix, load and apply (M/L/A)
Triallate to an entire farm's acreage or farms acreage. A handler would mix/load or ether gpply Tridlate;
therefore al scenarios have reflected these use activity patterns. EPA hasidentified ten Tridlate exposure scenarios
for occupationd handlers: (18) mixing/loading liquids for groundboom application; (1b) mixing/loading liquids for
aerid application; (2a) mixing/loading granules for aerid gpplication; (2b) mixing /loading granules for tractor drawn
/mechanica spreaeder gpplication; (3a) applying liquid with groundboom sprayer; (3b) applying liquid with an
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enclosed fixed-wing- aircraft; (4d) gpplying granules by an enclosed fixed-wing-aircraft ; (4b) applying granules
with tractor drawn sprayer;(5) flagging for liquid application;(6) flagging for granular gpplication.

Derma and inhaation exposures (developed using PHED Version 1.1 surrogate datef because there are no
chemical-specific data) are presented in Table 26. Table 27 presents the risk assessment for short- and
intermediate-term derma and inhalation exposures at basdine attire. PHED is a generic database that estimates unit
exposure based on the theory that physical parameters (e.g. the type of PPE worn, method of application, cab type,
mixing/loading scenario, formulation) rather than chemica properties are the determinant factors of exposure
andysis. When using PHED as atool for estimating exposure, high confidence data have a grade quality of A or B
and aminimum of 15 replicates per body part. Low confidence data are based on D or E grade data and/or fewer
than 15 replicates per body part. Table 28 presents the risk assessment for short- and intermediate-term dermal
exposures with additional persond protective equipment(PPE). Table 29 presents the risk for short- and
intermediate-term occupationa handler with engineering controls. Table 30 summarizes the caveats and parameters
specific to each exposure scenario and corresponding risk assessment. Table 31 summarizes the cancer risks for
the various exposure scenarios.

The following assumptions are made in the exposure cdculations:

» Average body weight of afemale adult handler ( 60) kg is used, because the dose for risk assessment was
derived from adevelopmentd study (i.e, Pregnant femaes were the test animals)

» A typicd workday is 8-hour long.

» Cdculaions of handler exposures are completed using the maximum application rates recommended by
the avalldble Tridlate labds.

 Unit exposure values usng generic data from the Pesticide Handler Exposure Database (PHED). When
generic data were not available to represent various risk mitigation options (i.e., the use of PPE ) for a
particular scenario, protection factors were gpplied. The details for each scenario are discussed in Table
30.

» Areatreated in each scenario: 80 acres for groundboom and tractor-drawn spreader application; 350
acres for application with fixed-wing-aircraft.

» Aagid application in this assessment is assumed to be by fixed-wing-aircraft only (Exposure SAC
Policy#6).

» Exposure frequency for private farmers applicator = 15days

» Exposure frequency for commercia applicator = 30 days

» Exposure frequency is 35 years

» Lifetimeisconsdered to be 70 years

Note: EXPOSURE SAC Policy #006: Only enclosed fixed wing-aircraft scenario risk estimates were
assessed, because of the insufficient number of data points for fixed-wing, open-cockpit aircraft in the
PHED, these data should not be used either as a subset, or in combination with data from fixed-wing,
closed-cockpit aircraft. Exposure from open-cockpit planesis considered qualitatively to present a
potentially greater exposure to applicators than closed-cockpit, but the quantitative extent remains a data
gap until empirical data are generated. If the estimated MOE for application of a given pesticide using
closed-cockpit data from PHED or a pesticide-specific exposure study is an order of magnitude larger (at
least 1000 for triallate) than the uncertainty factor (i.e., the target MOE), then the use of an open-cockpit
fixed-wing aircraft for application also should be acceptable. The enclosed fixed wing-aircraft scenario risk
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egimates are below 1000; therefore an open-cockpit is not acceptable [ agaregate risk estimate was done for 4b,

because it isthe smalest daily dose for enclosed fixed wing-aircraft ( { derma+inhdation = 1.12 X10° ma/ka/d

MOE = 450]

Potentid dermal and inhaation daily exposures for occupationa  handlers were caculated using the following
formulas (1.0 percent dermal absorption was assumed ):

Daily Inhalation Exposure mgat -
day

Unit Exposure M x Conversion Factor 1mg x Use Rate Ib ai x Daily Acres Treated i
Ib ai 1,000 Fg A day

Daily Dermal Exposure ‘M} " Unit Exposure [%) x Use Rate [ lb a'} x Daily Acres Treated ‘di)
ai A ay

day i

Theinhdation and dermd daily doses were caculated using the following formulas:

Daily Inhalation Dose mgai) - Daily Inhalation Exposure mg ai X 1 ( 1 (100% Inhalation absorption)
kg/day day Body Weight (kg)
Daily Dermal Dose M " Daily Dermal Exposure mg ai X 1 ( 0.01 (1% Dermal absorption)
kg/Day Day Body Weight (kg)

* The estimated derma absorption va ue of 1% and the estimated inhal ation absorption value of 100% were determined by the HIARC and
obtained by dividing the LOAEL of 30.0 mg/kg/day (based on decrease in body weight from therat oral developmenta study) by the LOAEL of
3000.0 mg/kg/day (from the 21-day dermal rat sudy).

4.3.2 Post-Occupational Application Exposure Assessments

No DFR (Didodgesble Foliar Residue) data or exposure monitoring data were submitted for Tridlate.
However, HED believes that the potentia for post-application worker exposure is low, provided the 12 hour

redricted entry interva isobserved. Thereislow potentia for exposure due to the timing of gpplications. Tridlateis
gpplied to the soil and/or soil incorporated pre-emergence for wheet, barley, peas, and lentils. Thisiswel before
the plants are mature, which likely mitigates the potential for post-application exposure due to contact with trested
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foliage. Additionaly, most agricultura operations for whest, barley, peas, and lentils are mechanicdly harvested
which minimizes the potentid for contact. Significant exposureto Triallate during mechanical planting,
harvesting, or any other late season activities, isnot likely since Tridlate is applied pre-emergent (per
Exposure Scientific Advisory Committee (SAC) policy #8). Also sgnificant exposure to Tridlate during scouting, or
while handling or coming in contact with treated soil is minimum (less than or equd to the amount of exposure that
occursin the gpplication of tridlate; which did not exceed HED's level of concern), and would not exceed HED's
leved of concern Therefore, HED does not requirethat any Post-application exposur e data be gener ated
to support thereregistration of Triallate.

4.3.3 Risk Calculations

For Tridlate, the NOAEL for short and intermediate- term is’5 mg/kg/day for both dermal and inhdation
exposure. This value was used to caculate short and intermediate-term MOES.

Short- term and, interme ate-term MOES were cdculated as follows:

NOAEL f —T9
kg/day

MOE *
Daily Dermal Dose mg
kg/day
NOAEL‘ M9 )
MOE * kg/day

Daily Inhalation Dose LU
kg/day

Short-term and intermediate -term

Derma MOEs for different scenarios were obtained and risks caculated using the short-term and
intermediate-term NOAEL of 5.0 mg/kg/day. The target MOE was assumed to be 100.

. The cdculations based on derma an inhalation exposure indicate that the MOES are more than 100 at
baseline protection and enclosed fixed wing-air craft scenarios except for the derma exposure of the
following scenarios:

. 1a) Mixing/loading liquids for ground boom application (MOE=86).
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1b) Mixing/loading liquids for aerid gpplication (MOE=20).

Additional Personal Protective Equipment (PPE) are used to minimize dermd exposure for scenarios,
1(a) (mixing/loading liquid, supporting ground boom), & 1(b) (mixing/loading liquid, supporting aerid). The
only addition of PPE isgloves. All caculated handler (dermd) exposuresindicate that all M OEs ar e now
above 100.

Due to low unit exposure values of daily inhaation doses a the basdline, occupationa inhalation exposures
were not considered to have significant effects on this risk assessment. However, occupationd inhaation
daily dose values were till caculated and presented for thisrisk assessment. At basdine [and a engineering
controls for scenarios, 3(b) and 4(b) - enclosed fixed wing-aircraft] inhalation, calculated short-, and
intermediate-term MOES ranged between 330 to 8,400 which arelarger than the target M OE of 100;
which does not exceed HED’slevel of concern.

Exposure assessment risk estimates were only conducted for enclosed fixed wing-aircraft, see section 4.3.1,
Handler Exposures and Assumptions for rationale. Therefore a restriction should be put on the label, that
only allow for enclosed fixed wing-aircraft applications.

Adqgar egate Occupational Handler Exposure Risks

For occupationa handlers, MOE(s) above 100 do not exceed HED's level of concern. All occupational
exposure aggregate (derma+inhaation) risk estimates, for Far-Go® (Granular and Liquid) formulaion for
short- and intermediate-term exposures, do not exceed HED's leve of concern at the baseline
protection and enclosed fixed wing-air craft scenarios [arange finding risk estimate was cdculated, of the
smallest aggregate daily dose (scenario 2a={dermd + inhalation} = 1.574 X102 mg/kg/day ); which
caculated aMOE = 320], except for scenarios; 1a) and 1b); however with additional PPE (gloves) to
minimize derma exposures for these two scenarios, exposur e risk estimates, do not exceed HED's level
of concern [arange finding risk estimate was aso caculated, of the smallest aggregate daily dose (scenario
1b ={ dermd + inhalation} =1.25 X102 mg/kg/day ); which calculated a MOE = 40Q].

Based on the current use pattern (Maximum application rate of 1.51b (a.i.) /A per year), long-term dermal
exposure is not anticipated; therefore, a dose and end point was not identified. Long-term (chronic)
dermal exposures are not expected as a result of the gpplication frequency, hence a chronic exposure risk

assessment is not required.

Cancer Risks

EPA conducted an assessment of the carcinogenic risk estimates associated with Tridlate following exposures

to occupationd handlers. The cancer risks, for the handler (dermad plus inhalation) exposures, are based on the
assumption that a private farmer applies Tridlate products, 15 times ayear (Fall, Spring), and a commercid
applicator applies Tridlate products to 10 farms, 30 times ayear (Fall, Spring). The cdculations indicate that the

cancer risk estimates at baseline protection (i.e., long-deeve shirt, long pants, no gloves, shoes, and socks) do
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not exceed 4.0 x 10, except for (1a)[mixing/loading liquids] in support of groundboom, (1b) [mixing/loading
liquidsg], and (2a) [loading granules] in support of aerid gpplication; however, with implementing risk mitigation
[addtional PPE; gloves]to minimize derma exposures cancer risk estimates do not exceed 7.7 x 107,
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Table 26: Occupational Handler Short- and I ntermediate-term Dermal and Inhalation Exposuresto Triallate

Baseline Baseline ) . .
Dermal Inhalation Maximum Daily Daily Daily
Exposure Scenario . . Application Dermal Inhalation
. Unit Unit Acres
(Scenario#) Rates d Exposure Exposure
Exposure Exposure (Ib ailacre)® treated (mgiday) ® (myday) "
(mg/lb ai) @ (Ug/Ib ai)®
Mixer/L oader Exposure
Mixing/loading liquids for 80 348 0.144
ground boom gpplication (1) 12
29 '
Mixing/loading liquids for 350 1523 0.63
aerid application (1b)
15
Mixing/loading granules for 0.0084 17 350 4.41 0.890
aerid application (2a)
Mixing/loading granules for 0.0084 17 80 101 0.204
tractor drawrn/mechanica
spreader gpplication (2b)
Applicator Expogure
Applying liquids with a 0.014 0.74 80 1.68 0.089
ground boom sprayer (33)
Applying liquids with SeeEng. SeeEng. SeeEng. | SeeEng. Control SeEng.
endosad ceb fix-wing Aircrat Control Control Control Control
(3b)
Applying granuleswith 0.0099 12 15 80 119 0.144
tractor-drawn sprayer (4a)
Applying granuleswith SeEg SeEg. SebBEg SeEg. SeEng.
enclosad fixedrwing Contral Contral Contral Contral Control
Aircraft (4b)
Flagger Exposure
Hagging for liquid 0.011 035 350 5.78 0.184
application(5)
Hagging for granules 0.003 015 15 350 158 0079
gpplication(6)

o

b

a

e

f

Baseline dermal unit exposure represents long pants, long sleeved shirt, no gloves, open mixing/loading, open cab tractor.

Baseline inhal ation exposure represents no respirator.
¢ Application rates are maximum rate values found on Triallate labels.
Daily acres treated values are from the EPA HED estimates of acreage in asingle day for each exposure scenario of concern.

Daily dermal exposure (mg/day) = Unit Exposure (mg/lb ai) * Appl. rate (Ib ai/acre) * Acrestreated (acres/day).
Daily inhalation exposure (mg/day) = Unit Exposure (ug/lb ai) * (1mg/1000 ug) Conversion* Application Rate (Ib ai/A) * Acres
treated (acres/day).
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Table 27. Occupational Handler Short-term and Intermediate-term Risksfrom Triallate at Baseline

Basdline Dermal Basdlinenhalation
Exposure Scenario (Scenario #) Daily Dose Short-term Intermediate- Daily Dose IntS:r(r)rr]tt-e(r&m
(mg/kg/day)? MOP term MOE (mg/kg/day)? M OiE .
Mixer/Loader Exposure
Mixing/loading liquids for ground boom 5.80e-02 86 86 2.40e-03 2100
application (1a)
Mixing/loading liquidsfor aerid 254e01 20 20 1.05e-02 480
application (1b)
Mixing/loading granulesfor aerid 7.40e-04 6800 6300 1.50e-02 340
application (2a)
Mixing/loading granules for tractor 1.70e-04 29000 29000 3.00e-03 1500
drawn application (2b)
Applicator Exposure
Applying liquids with aground boom 2.80e04 18000 18000 1.50e-03 3400
Sprayer (3a)
Applying liquids with enclosed fix-wing S=ebBEng. SeEg. SeeEng. Control | See Eng. Control SeEng.
arcraft (3b) Control Control Control
Applying granules with tractor-drawn 2.00e-04 25000 25000 2.30e-03 2100
Spreader(4a)
Applying granules with enclosed fixed- SeeEg. SeEng. SeeEng. Control | See Eng. Control See Eng. Control
wing aircraft(4b) Contral Control
Fla%er Exposure

Flagging for liquid application(5) 9.60e-04 5000 5000 3.10e-03 1700
Flagging for granules application(6) 2.60e-04 19000 19000 1.30e-03 3800

@ Daily Dermal Dose (mg/kg/day) = Daily Dermal Exposure (mg/day) * 0.01 dermal absorption / Body weight(60 kg).
b Short-term Dermal MOE = NOAEL (5 mg/kg/day) / Daily Dermal Dose (mg/kg/day).
¢ Intermediate-term Dermal MOE = NOAEL (5 mg/kg/day) / Daily Dermal Dose (mg/kg/day).MOEs have been rounded to 2 significant

figures(Exposure Sac Policy #1).

d Daily Inhalation Dose (mg/kg/day) = Daily Inhalation Exposure (mg/day) / Body weight (60 kg). MOESs have been rounded to 2

significant figures (Exposure Sac Policy #1).

€ Short term inhalation MOE = NOAEL (5 mg/kg/day) / Daily inhalation Dose (mg/kg/day)
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Table 28. Occupational Handler Short-term and Intermediate-term Risks from Triallate with Additional PPE
Dermal-Additional PPE
E Scenario (Scenario #) unit
Xposure ario ario Exposure Daily
(mg/bai Doss(mgkg/day)® Short-term MOE | Int-term MOFE
handled )?
Mixer/Loader Exposure
Mixing/loading liquids for ground boom 4.60e-04 11000 11000
gpplication (18)
0.023
Mixing/loading liquids for aerid application 2.00e-03 2500 2500
(1b)

& Additional PPE for dl scenariosincludeslong pants, long deeved shirt, and gloves (90% protection factor for chemical resistance gloves).
b Daily Derma Dose (mg/kg/day) = Daily Derma Exposure (mg/day) * 0.01 dermal absorption/ Body weight (60 kg).

¢ Short-term Derma MOE = NOAEL (5 mg/kg/day)/ Daily Derma Dose (mg/kg/day).MOEs have been rounded to 2 significant figures
(Exposure Sac Policy #1)
9 | ntermediate-term Derma MOE = NOAEL (5 mg/kg/day)/ Daily Derma Dose (mg/kg/day).M OEs have been rounded to 2 sgnificant

figures (Exposure Sac Policy #1)
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Table 29. Occupational Handler Short-term ,and Intermediate-term Risks from Triallate with Engineering Control

Unit Dermal Inhalation Short-term Int-term
. . Exposure . .
Exposure Scenario (Scenario #) (mg/lb ai) @ Daily Daily MOE °© MOE
Dose® Dose® Derm/Inhal. Derm/Inhal.

Applicator Exposure

Applying liquids with a groundboom sprayer (3a) NA NA NA NA NA
Applying liquids with enclosed fix-wing arcratt. (3b) 0.0050 4.40e-04 6.00e-04 11000/8300 11000/8300

Applying granules with tractor-drawn spreader(4Q) NA NA NA NA NA
Applying granules with enclosed fixed-wing aircraft(4b) 0.0017 150e-04 110e-02 33000/450 33000/450

2 All scenarios include baseline PPE = long pants, long sleeved shirt, shoes and socks, and no gloves
® Daily Dermal Dose (mg/kg/day) = Daily Dermal Exposure (mg/day) * 0.01 dermal absorption/ Body weight (60 kg).
Daily Inhalation Dose (mg/kg/day) =Daily Inhalation Exposure (mg/day) * 1 (100%) Inhalation absorption/ Body weight (60 kg).
¢ Dermal; Inhalation, Short-term MOE = NOAEL (5 mg/kg/day)/ Daily (Dermal or Inhalation) Dose (mg/kg/day). MOES have been rounded to 2 significant figures (Exposure Sac Policy #1)

4 Dermal; Inhalation, Intermediate-term Dermal MOE = NOAEL (5 mg/kg/day)/ Daily (Dermal or Inhaation) Dose (mg/kg/day). MOEs have been rounded to 2 significant figures (Exposure Sac Policy
#1)

NA= calculated MOE's are adeguate (above 100)
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Table 30.

Exposure Scenario Descriptions for the Use of Triallate

Standard?@ assumptions

Exposure Scenario # Data Source (8-hr work day) Comments
Mixer/Loader Descriptors
Mixing/L oading Liauid Baseline: Hand, dermal, and inhalation data are AB grades. Hand = 72 to 122 replicates; dermal = 53 replicates; and inhalation
Ixing/L-oacing Liqui = 85 replicates. High confidence in hand/dermal and inhalation data. No protection factor was needed to define the unit
Formulations(1a,1b) PHED V1.1 80 acres (ground boom), exposure valle
: 350acres (aerial) p : . N . .
PPE: The same dermal data are used as for the baseline coupled with additional use of chemical resistance gloves (90%
protection factor). Hand data are AB grades, with 59 replicates. High confidence in hand/dermal data.
Mixing/L oading Granular PHED VL1 80 acres (tractor- drawn), Brz;sjzl EiehDo%rrzz?j ;eg icates = 33-78, ABC grade. Hands = 10 replicates; Low Confidence; and inhaation = 58 replicates, AB
formulations(2a,2b,) : 350 acres (aerid) 9 9 :
Applicator Exposure
Baseline: Hand, dermal, and inhalation data are AB grades. Hand = 29 replicates; dermal = 23 to 42 replicates; and inhaation
Applying liquid with a PHED V1.1 80 acres = 22 replicates. High confidence in hand/dermal and inhalation data. No protection factor was needed to define the unit exposure
groundboom sprayer (3a) ’ value.
Applying liquids with an Eng.Control: Dermd replicates = 24 to 48, ABC grades. Hand replicates = 7, All Grades. Low Confidence run due to
enclosed fixed-wing Aircraft (3b) PHED V1.1 350 acres inadequate hand number and poor grade quality. Inhalation replicates = 23, ABC. Medium Confidence.
. . . Baseline: Hands ,dermal, and inhalation data are AB grades. Hand = 5 replicates, dermal = 1 to 5 replicates; and inhalation = 5
Applyi ngr;;ﬁn ;)lsyglt(ga? tractor PHED V1.1 80 acres \r/e;pﬂ:at% Low confidence in hand/dermal and in inhalation data. No protection factor was needed to define the unit exposure
Applying granules with an PHED V1.1 350 Eng Control: Dermd replicates = 9 to 13, C grade. Hand replicates = 4, All Grades. Low Confidence run due to inadequate
enclosed fixed wing- Aircraft (4b) ' aores hand number and poor grade quality.  Inhalation replicates = 13, All grades. Low Confidence.
Flagger Exposure
Baseline: Hands, dermal and inhalation acceptable grades. Hands = 30 replicates; dermal = 18 to 28 replicates; and inhalation =
Flagging for liquid application (5) PHED V1.1 350 acres 28 replicates. High confidence in dermal, hands, and inhalation data.
Baseline: There are no data to estimate “ single layer” or “gloved Exposure”. The only way to obtain a rough estimate is to
Flagging for granules application PHED V1.1 350 acres apply 50% protection factor to “ No Clothing” and 10% protection factor to “Single Layer No Gloves'.low Confidence Run.
©) '

SEED] Kssumpfl ONS Dasey on an g-nou

Inhalation exposure, 4 replicates, E grade. Low Confidence Run.

WOTK ﬂay E=SQIE ) By FED. BLCAD Oaa were not avanaoe.

All handler exposure assessments in this document are based on the "Best.AvaiIabIe" data as defined by HED SOP for meeting Subdivision U Guidelines. Best available grades are assigned to data as
follows: matrices with grades A and B data and a minimum of 15 replicates; if not available, then grades A, B and C data and a minimum of 15 replicates; if not available, then all data regardless of the
quality (i.e, All Grade Data) and number of replicates. High quality data with a protection factor take precedence over low quality data with no protection factor. Generic data confidence categories are

assigned as follows:

High= grades A and B and 15 or more replicates per body part

Medium = grades A, B, and C and 15 or more replicates per body part

Low=grades A, B, C, D and E or any combination of grades with less than 15 replicates
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Table 31. Occupational Handler Short-term and intermediate -term Cancer (Q*) Risksfor Triallate

Total Baseline Baseline - tZJPE i LP::;D PPE (fnr?t Eng Eng
Exposure Scenario # Basdline LADD Risk oDose?I y 15/30° Risk TotaloDéiI LADD Risk
Daily Dose® |  15/30° 15/30°¢ 1530° bosr | %" | 15/30°
Mixer//LLoader Exposure
Mixing/loading liquids for
. 1.06E-3/ 7.63E-5/ 4.83E-05/ 3.46E-06/ 6.0E-6/ 4.3E-7/
?{g)””d boom gpplication 518602 21363 153E-4 23503 o66E05 | 6oeE0s | ZE4 12E5 85E-7
Mixing/loading liquids for 227601 4.66E-3/ 334E-4/ L0002 2ueoy | wsiE08 | oo 26E-5/ 1.85E-6/
aerial application (1b) 931E-3 6.69E-4 ' 42804 | 30505 ' 5.2E-5 37E6
Mixing/loading granules 2.75E-4/ 197E-5 2.74E-4/ 19E-5 . 5.5E-6/ 3.95E-7/
for aerid application (29) 135602 5.50E-4 3.93E-5 1.30e02 5.48E-4 38E5 27054 11E-5 7.9E-7
Mixing/loading granules
6.3E-5/ 451E-6/ 6.1E-5/ 4.4E-6/ 1.3E-6/ 9.0E-8/
for tractor drawn 310203 1.26E-4 901E-6 300203 1264 | sss | H1F° [ 2see 1867
gpplication (2b)
Application Exposure
Applying liquids witha 311E-5 2.23E-6/ 2.99E-5/ 2.15E-6/ . 3.3E-6/ 2.35E-7/
ground boom sprayer (3a) 153203 6.20E-5 451E-6 146203 5.98E-5 4.30E-6 160E-4 6.6E-6 A.7E-7
Applying liquids with : .
endosed fix-wing ND ND ND ND ND ND 89le4 | 1&EL | 13156
. 3.66E-5 2.63E-6
arcraft(3b)
Applying granules with
45865/ 328E-6/ 43865 | 31466 85E-6/ 6.0E-7/
(A spreader 223603 91965 6.56E-6 213203 | g76es5 | e2ses | MY | 17Es 1266
Applying granules with : :
enclosd fixed-wing ND ND ND ND ND ND 257e4 52856 379E7I
. 1.06E-5 757E-7
Aircraft(4b)




Table 31. Occupational Handler Short-term and intermediate -term Cancer (Q*) Risksfor Triallate

Total Baseline Baseline - tZJPE i LP::;D PPE (fnr?t Eng Eng

Exposure Scenario # Basdline LADD Risk ODose?I y 15/30° Risk TotaloDéiI LADD Risk
Daily Dose® 15/30° 15/30° 15/30°¢ Doe Y| 15300 15/30 ©
Fagging for liquid 7.10E-5/ 5.11E-6/ 2.64e-03 5.43E-5/ 3.89E-6/
application(s) 348203 143E-4 103E-5 NF NF NF 1.09E-4 7.78E-6
Hagging for granules 2.78E-5/ 197E-6/ 2.32E-5/ 1.66E-6/

o 1.34e-03 NF NF NF 1.13e03
Laoplicdion(©) SIYI==S) SR00 L0400 22000

@ Basdine, PPE, or Eng. Control; Totd (Derma + Inhaation) Daily Dose (mg/kg/day) = Tota [(Derma * 0.01) + (Inhalation* 1)] exposure (mg/day) dermd

absorption/ Body weight (70kg) See Table 2 for dermd exposure.

b Basdine, PPE, or Eng. Control; LADD (mg/kg/day) = Total (Dermd + Inhaation) Daily Dose (mg/kg/day) * (15 days (privete farmers) OR 30days (commercia

gpplicators) per year worked/ 365 days per year)* (35 years worked/ 70yearslife time).
¢ Basdine, PPE, or Eng. Control; Risk = Basdline, PPE, or Eng. Control; LADD (mg/kg/day)* (Q,). Where Q,* = 7.17x102 (mg/kg/day)* Risk calculated for 15 days

(private farmers) OR 30 days (commercid applicators) per year worked/ 365 days per year)* (35 yearsworked/ 70yearslifetime).

Baseline dermal risk represents long pants, long sleeved shirt, no gloves, open mixing/loading, open cab tractor.

Maximum PPE for scenarios 1a, 1b includes coverdlslong pants, long deeved shirt, socks & shoes, and gloves (no respirator), 2aand 2b includes coverdlslong pants,

long deeved shirt, socks & shoes, and gloves (no respirator). For scenarios 3aand 4a PPE includes coverdlslong pants, long deeved shirt, socks & shoes, and no

gloves (no respirator).

Engineering Control for al scenariosincludes|ong pants, long deeved shirt, socks & shoes, closed mixing/loading, closed cab tractor and enclosed cockpit.
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5.0 AGGREGATE RISK ASSESSMENTSAND RISK CHARACTERIZATION

Aggregate risk is estimated by combining dietary (food and water) and residentia exposures. There
are no registered or proposed residential usesfor tridlate. Therefore, the aggregate risk is estimated from
food and water only.

51 Acute Aggregate Risk Estimates
Acute aggregaterisk estimates do not exceed HED's level of concern.

Two acute dietary exposure analyses (one for females 13+ and the other for the general population
using two different endpoints) using the Dietary Exposure Evauation Modd (DEEM ™) were conducted for a
refined Tier 3 gpproach for acute dietary exposure. The DEEM ™ andysis evauated the individua food
consumption as reported by respondents in the USDA 1989-91 Continuing Surveys for Food Intake by
Individuas (CSHI1) and accumulated exposure to the chemica for each commodity. For the acute dietary
analyses, anticipated residues and percent of crop treated data were used. HED's level of concern for acute
dietary risk is>100% of the aPAD. Refined acute dietary exposure and risk estimates associated with the
supported and proposed uses of tridlate are significantly below (<2% aPAD) HED'slevel of concern
for dl population subgroups. Potential resduesin drinking water are not greater than HED's acute DWLOCs.

5.2 Chronic (non-cancer) and Cancer Aggregate Risk Estimates
Chronic (non-cancer) aggregate risk estimates do not exceed HED's level of concern.

A dietary exposure andysis using the Dietary Exposure Evauaion Modd (DEEM ™) was
completed for arefined Tier 3 gpproach for chronic (non-cancer) dietary exposure. The DEEM ™ andysis
evauated the individua food consumption as reported by respondents in the USDA 1989-91 Continuing
Surveys for Food Intake by Individuals (CSFI) and accumulated exposure to the chemical for each
commodity. For al dietary analyses, anticipated residues and percent of crop treated data were used. HED's
level of concern for chronic (non-cancer) dietary risk is >100% of the cPAD. Refined chronic (non-cancer)
dietary exposure and risk estimates associated with the supported and proposed uses of tridlate are
significantly below (<1% cPAD) HED'sleve of concern for dl population subgroups. Potentid residues
in drinking water are not grester than HED's chronic DWLOCs.

Chronic (cancer) aggregaterisk estimates do exceed HED's level of concern.
The Agency generdly considers 1 x 10° as negligiblerisk (i.g, lessthan 1in 1 million) for cancer.
The results of this andysisindicate that the cancer dietary food risk estimate of 7.1 x 108 associated with the

uses supported through reregistration and the proposed use on sugar beets of tridlate is below the Agency’s
level of concern.
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The cancer DWLOC is0.45 ppb. The Tier || (PRZM-EXAMYS) estimated average concentration
of tridlate + TCPSA in surface water is 0.566 ppb (mean annual with 2" incorporation) and 1.257 ppb (mean
annua with no incorporation). Concentrations in ground water are not expected to be higher than 0.21 ppb.
The annual mean estimated concentrations exceed OPP'sDWLOCsfor triallate +TCPSA in
drinking water asa contribution to cancer aggregate exposure.

Non-targeted surface water monitoring data from the USGS Nationa Water Quaity Assessment
(NAWQA) program indicate that chronic concentrations of tridlate in filtered surface waters from high use
tridlate areas are substantidly lower than PRZM-EXAMS predictions. The maximum time-weighted annua
mean concentration of triallate (parent only) in surface water is 0.077 ppb. Surface water data from Canadian
monitoring studies on unfiltered surface waters suggest Smilar trends. There are no surface water monitoring
datafor TCPSA to assess runoff potential from actud trialate use.

The drinking water exposure assessment, based on monitoring and modeling deta, indicate that
triallate (parent only) concentrations are below the cancer DWLOC. However, with no monitoring data
available for the metabolite, TCPSA, and the surface water EECs of cumulétive triallate residues exceeding the
cancer DWLOC, HED cannot conclude with reasonable certainty that no harm will result from cancer
aggregate exposure to triallate and TCPSA residues.

6.0 ENDOCRINE DISRUPTOR EFFECTS

EPA is required to develop a screening program to determine whether certain substances (including
al pedticides and inerts) “may have an effect in humansthat is smilar to an effect produced by a naturaly
occurring estrogen, or such other endocrine effect...” The Agency is currently working with interested
stakeholders, including other government agencies, public interest groups, industry and research scientigtsin
developing a screening and testing program and a priority setting scheme to implement this program. Congress
has alowed 3 years from the passage of FQPA (August 3, 1999) to implement this program. At that time,
EPA may require further testing of tridlate for endocrine effects.

7.0 CUMULATIVE EXPOSURE AND RISK
EPA does not have, at thistime, available data to determine whether tridlate has a common
mechanism of toxicity with other substances or how to include this pesticide in a cumuletive risk assessmen.

For the purposes of this tolerance reassessment, therefore, EPA has not assumed that tridlate has a common
mechanism of toxicity with other substances.
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8.0 DATA NEEDS
8.1 Toxicology
No data gaps.
8.2 ResdueChemistry

Pertinent product chemistry data requirements remain unfulfilled for the Monsanto 94% T/TGAI
concerning discussion of formation of impurities, sability, pH, UV/visible absorption, and octanol/water
partition coefficient (OPPTS 830.1670, 6313, 7000, 7050, and 7550). Provided that the registrant submits
the data required in the attached data summary tables for the 94% T/TGAI, and ether certifies that the
suppliers of beginning materials and the manufacturing process for the trialate technical product have not
changed since the last comprehensive product chemistry review or submits a complete updated product
chemistry data package, HED has no objections to the reregistration of triallate with respect to product
chemigtry data requirements.

No additiond data are required for wheat straw. Although a tolerance has not been established for
wheset forage, adequate data are available for thiswheat RAC. Wheat hay has now been included in Table 1
(OPPTS GLN 860.1000) as asignificant livestock feed item. Therefore the following are required: Data
depicting resdues of tridlate and its TCPSA metabolite in/on the hay of spring and winter wheat harvested
following a single preemergence soil gpplication of representative G and EC formulationsat 1.5 1b al/A.
Separate (or Side-by-sde) field trids should be conducted for each registered formulation. The trials must be
conducted in the states of CO, ID, KS, MN, MT, NE, NV, ND, OR, SD, UT, WA, and WY where regiona
regigration is currently permitted. Wheat hay samples should be andyzed within the storage intervals for
which residues have been demongtrated to be stable under frozen storage conditions. The registrant will be
required to propose tolerances for whest hay when acceptable data have been submitted and evaluated.

No additiondal data are required for barley straw. Barley hay has now been included in Table 1
(OPPTS GLN 860.1000) as asignificant livestock feed item. The requested wheat hay data may be
trandated to barley hay since the registered uses of tridlate on barley and wheet are identical. The registrant
will be required to propose a tolerance for barley hay when acceptable wheet hay data have been received
and evauated.

A barley processing study utilizing exaggerated application rate (or arate equivaent to the
maximum theoretical concentration factor) is required. If the exaggerated field trid should result in non-
quantifiable residues of tridlate and its TCPSA metabalite infon the RAC (barley grain), then the harvested
RAC samples need not be processed, and tolerances for barley processed commodities will not be required.
However, if the exaggerated rate should produce quantifiable residues in/on the RAC, then the harvested RAC
samples should be processed into pearled barley, flour, and bran according to method(s) smulating
commercial practices. Each processed fraction should be analyzed for tridlate residues of concern.
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Because tridlate resdues of concern (tridlate and its TCPSA metabolite) were detected in
rotational crop commodities, limited field rotationa crop studies must be conducted. The limited fidd trids
should be conducted on representative crops of the root and tuber vegetables, leafy vegetables, and small
grains a two Stes per crop for atotal of gx trials. The six trids should be conducted on crops which the
registrant intends to have as rotationa crops on the product labels. Samples should be analyzed for residues
of tridlate and its TCPSA metabalite. If these limited field trids indicate that quantifiable tridlate residues of
concern will occur, then extensive fidd rotationd crop trials and rotationa crop tolerances will be required.
The registrant should consult OPPTS GLN 860.1900 (Field Accumulation in Rotationa Crops) for additiona
guidance concerning this requirement.

The need for rotational crop tolerances and restrictions will be determined following submission of
the required field rotational crop studies.

8.3 Occupational/Residential

No data gaps.
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